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A.  S t r a t e g i c  V a r i e t y  M i x t u r e s  t o  R e d u c e  S e p t o r i a  D i s e a s e s  o f  W h e a t .  
E v a l u a t i o n  o f  Wheat  L i n e s  f o r  S u i t a b i l i t y  t o  M i x i n g  f o r  S e p t o r i a  C o n t r o l  
Objectives: To d e t e r m i n e  c o m p o n e n t s  o f  p a r t i a l  r e s i s t a n c e  t o  b o t h  Septoria 
s p e c i e s  t o  e n s u r e  t h a t  l i n e s  w i t h  c o m p o n e n t s  t h a t  are 
c o m p l i m e n t a r y  a r e  c h o s e n  f o r  e v a l u a t i o n  a s  m i x t u r e s  for 
S e p t o r i a  control 
E x p e r i m e n t a l :  90PE10/6351EX 
Design: 
Treatments: 
Two s e p a r a t e  e x p e r i m e n t s  ( 1 0  m a p a r t )  e a c h  i n  a randomized 
b l o c k  design 
1 .  Aroona 
2 .  RAC529:911 
3 .  RAC539:1061 
4 .  AUS20917 
5 .  Corrigin 
6 .  81Z:1035 
7 .  Kuhn 
8 .  81R:1053 
9 .  Tincurrin 
1 0 .  Millewa 
1 1 .  Spear 
1 2 .  78Z:895 
1 3 .  S t i r l i n g  (Barley) 
1 4 .  772:893 
1 5 .  82D:999 
1 6 .  83Z:1048 
1 7 .  81Z:1051 
1 8 .  81Z:1058 
P l o t  S i z e s :  4 r o w ,  1 m e t r e  p l o t s  ( r o w  s p a c i n g  2 0  cm) 
B u f f e r s :  P l o t s  s e p a r a t e  b y  t w o  r o w s  o f  barley 
S i t e  D e t a i l s :  S o u t h  P e r t h  plots 
90PE1OSt:  1 0 / 5 / 1 9 9 0  sown 
1 9 .  92W:1080 
2 0 .  79Z:969 
2 1 .  IW:1060 
2 2 .  Gamenya 
2 3 .  CNT2 
2 4 .  IASSUL 
I n d i v i d u a l  p l o t  i n o c u l a t i o n s  a t  Z 4 7 - 4 9  e a c h  p l o t  received 
2 0 0  mL o f  S e p t o r i a  t r i t i c i  i n o c u l u m  (@ 1 0 6  s p / m L  + 5 mL/L 2% 
Tween  8 0 )  s p r a y e d  ( 2 0 0  mL/min)  o n t o  p l a n t s  i n  t h e  c e n t r e  two 
r o w s .  P l o t s  c o v e r e d  w i t h  p l a s t i c  b a g  f o r  4 8  hours. 
90PESn:  1 5 - 1 6 / 5 / 1 9 9 0  sown 
I n d i v i d u a l  p l o t  i n o c u l a t i o n s  a t  Z 4 7 - 4 9 .  S e p t o r i a  nodorum 
i n o c u l a t i o n s  o c c u r  a s  f o r  S e p t o r i a  t r i t i c i  e x c e p t  o n l y  2 4  hours 
s p e n t  c o v e r e d  b y  p l a s t i c  bag. 
A s s e s s m e n t s :  I n c u b a t i o n  p e r i o d :  D a y s  f r o m  i n o c u l a t i o n  t o  f i r s t  appearance 
o f  n e c r o t i c  f l e c k i n g  o n  f l a g  leaf. 
I n f e c t i o n  f r e q u e n c y :  Number o f  l e s i o n s  o n  m i d  5 cm o f  flag 
l e a f ,  a v e r a g e  o f  5 p l a n t s  p e r  p l o t ,  a t  t h e  e n d  o f  the 
i n c u b a t i o n  p e r i o d ,  e x p r e s s e d  a s  l e s i o n s / 1 0  cm2 leaf. 
L a t e n t  p e r i o d :  D a y s  f r o m  i n o c u l a t i o n  t o  a p p e a r a n c e  o f  pycnidia 
o n  t h e  m i d  5 cm o f  f l a g  l e a f ,  a v e r a g e  o f  5 plants/plot. 
L e s i o n  s i z e :  4 0  l e s i o n s  p e r  p l o t  a t  t h e  e n d  o f  t h e  latent 
period. 
P e r  c e n t  d i s e a s e :  P e r  c e n t  a r e a  f l a g  l e a f  a f f e c t e d  b y  disease 
f r o m  1 0  t i l l e r s  p e r  p l o t ,  7 d a y s  a f t e r  t h e  e n d  o f  t h e  latent 
period. 
S p o r u l a t i o n :  Numbers o f  s p o r e s  p e r  cm2 l e a f  a r e a  diseased 




S e p t o r i a  t r i t i c i  
S i g n i f i c a n t  v a r i a t i o n  among l i n e s  w a s  o b s e r v e d  f o r  a l l  c o m p o n e n t s  ( T a b l e  1). 
L i n e s  w i t h  t h e  l o n g e s t  i n c u b a t i o n  p e r i o d s  w e r e  A U S 2 0 9 1 7 ,  S p e a r  a n d  Iassul. 
Known r e s i s t a n t  l i n e s  C o r r i g i n ,  A r o o n a  a n d  M i l l e w a  h a d  r e l a t i v e l y  short 
i n c u b a t i o n  p e r i o d s  s u g g e s t i n g  t h a t  t h e i r  r e s i s t a n c e  i s  n o t  b a s e d  o n  l o n g  time 
p e r i o d s  f r o m  i n f e c t i o n  t o  f i r s t  a p p e a r a n c e  o f  s y m p t o m s .  I n f e c t i o n  frequencies 
r a n g e d  f r o m  9 t o  6 0  l e s i o n s  p e r  1 0  s q  cm ( d e t r a n s f o r m e d  d a t a ) .  L i n e s  w i t h  the 
l o w e s t  f r e q u e n c y  w e r e  I W : 1 0 6 0 ,  K u h n ,  I a s s u l ,  R A C 5 3 9 : 1 0 6 1  a n d  S p e a r .  Lines 
w i t h  l o n g  l a t e n t  p e r i o d s  w e r e  8 2 D : 9 9 9 ,  C o r r i g i n ,  7 7 2 : 8 9 3 ,  8 1 R : 1 0 5 3 ,  81Z:1035, 
CNT2, A r o o n a ,  M i l l e w a  a n d  I a s s u l .  T i n c u r r i n  h a d  a s i g n i f i c a n t l y  shorter 
l a t e n t  p e r i o d  t h a n  i t s  r e s i s t a n t  d e r i v a t i v e s  C o r r i g i n  a n d  7 7 Z : 8 9 3 .  Known 
s u s c e p t i b l e  l i n e s  T i n c u r r i n ,  Gamenya a n d  RAC529:911  w e r e  among t h o s e  w i t h  the 
s h o r t e s t  i n c u b a t i o n  p e r i o d .  L e s i o n  w i d t h s  v a r i e d  o n l y  s l i g h t l y  b e t w e e n  lines 
a n d  t h e r e  w a s  n o  e v i d e n c e  t h a t  r e s i s t a n t  l i n e s  i n  g e n e r a l  h a d  smaller 
l e s i o n s .  L e a f  a r e a  a f f e c t e d  w a s  m e a s u r e d  a f t e r  t h e  e n d  o f  t h e  incubation 
p e r i o d  a n d  m o s t  l i n e s  h a d  b e e n  s e v e r e l y  damaged  b y  t h i s  s t a g e .  Known 
r e s i s t a n t  l i n e s  p r o d u c e d  t h e  l e a s t  spores. 
N u m e r i c a l  c l a s s i f i c a t i o n  a n d  p a t t e r n  a n a l y s i s  ( F i g u r e s  l a ,  b )  w e r e  u s e d  to 
i d e n t i f y  g r o u p s  o f  l i n e s  w i t h  s i m i l a r  i n f e c t i o n  f r e q u e n c i e s ,  l a t e n t  periods 
a n d  s p o r u l a t i o n s .  R e s i s t a n t  l i n e s  CNT2, M i l l e w a ,  AUS20917 a n d  I a s s u l  had 
l o w - m e d i u m  i n f e c t i o n  f r e q u e n c i e s ,  medium l a t e n t  p e r i o d s  a n d  l o w  sporulation. 
R e s i s t a n t  l i n e s  8 2 D : 9 9 9 ,  8 1 R : 1 0 5 3 ,  C o r r i g i n  a n d  s i s t e r  l i n e  7 7 Z : 8 9 3  h a d  medium 
i n f e c t i o n  f r e q u e n c i e s ,  l o n g  l a t e n t  p e r i o d s  a n d  l o w  s p o r u l a t i o n .  Resistant 
l i n e s ,  A r o o n a  a n d  d e r i v a t i v e  8 3 Z : 1 0 4 8  h a d  h i g h  i n f e c t i o n  f r e q u e n c i e s ,  medium 
l a t e n t  p e r i o d s  a n d  l o w  s p o r u l a t i o n .  T h i s  i n f o r m a t i o n  i s  b e i n g  u s e d  t o  choose 
l i n e s  w i t h  a p p r o p r i a t e  i n f e c t i o n  f r e q u e n c i e s  a n d  s p o r u l a t i o n  r a t e s  t h a t  may 
t h e o r e t i c a l l y  b e  c o m b i n e d  a s  m i x t u r e s  t o  p r o d u c e  a d i s e a s e  b e n e f i t  (criteria 
o f  J e g e r  e t  a l .  1981). 
S e p t o r i a  nodorum 
S i g n i f i c a n t  v a r i a t i o n  among l i n e s  w a s  o b s e r v e d  f o r  a l l  c o m p o n e n t s  ( T a b l e  2). 
L i n e s  w i t h  t h e  l o n g e s t  i n c u b a t i o n  p e r i o d  w e r e  I a s s u l ,  R A C 5 2 9 : 9 1 1 ,  AUS20917, 
I W : 1 0 6 0 ,  R A C 5 3 9 : 1 0 6 1  a n d  CNT2. Known s u s c e p t i b l e  l i n e s  M i l l e w a  a n d  Gamenya 
h a d  s h o r t  i n c u b a t i o n  p e r i o d s .  A U S 2 0 9 1 7 ,  RAC529:911  a n d  CNT2 h a d  t h e  lowest 
i n f e c t i o n  f r e q u e n c i e s  w h i c h  r a n g e d  f r o m  1 3 - 7 0  p e r  1 0  s q  cm (detransformed 
d a t a ) .  L a t e n t  p e r i o d s  w e r e  l o n g e s t  i n  l i n e s  I a s s u l ,  CNT2, 8 2 W : 1 0 8 0 ,  79Z:969 
a n d  AUS20917 a n d  s h o r t e s t  i n  l i n e s  M i l l e w a ,  C o r r i g i n ,  S p e a r  a n d  RAC529:911. 
L e s i o n s  v a r i e d  o n l y  s l i g h t l y  i n  s i z e  a n d  w e r e  s m a l l e s t  f o r  I a s s u l  a n d  largest 
f o r  T i n c u r r i n .  M o s t  l i n e s  h a d  d e v e l o p e d  s e v e r e  n e c r o s i s  a f t e r  c o m p l e t i n g  the 
l a t e n t  p e r i o d .  G r e a t e s t  s p o r u l a t i o n  w a s  o b s e r v e d  f o r  Gamenya a n d  81Z:1051, 
l e a s t  f o r  I a s s u l  a n d  CNT2. S u r p r i s i n g l y ,  T i n c u r r i n  a l s o  h a d  l o w  sporulation. 
N u m e r i c a l  c l a s s i f i c a t i o n  a n d  p a t t e r n  a n a l y s i s  w e r e  u s e d  t o  i d e n t i f y  g r o u p s  of 
l i n e s  w i t h  s i m i l a r  i n f e c t i o n  f r e q u e n c i e s ,  l a t e n t  p e r i o d s  a n d  sporulations 
( F i g u r e s  2 a , b ) .  R e s i s t a n t  l i n e s  I a s s u l ,  CNT2 ( a n d  S t i r l i n g  b a r l e y )  h a d  l o w  to 
medium i n f e c t i o n  f r e q u e n c i e s ,  l o n g  l a t e n t  p e r i o d s  a n d  f e w  s p o r e s .  The 
r e s i s t a n t  l i n e  AUS20917 o c c u r r e d  i n  a g r o u p  w i t h  R A C 5 2 9 : 9 1 1 ,  R A C 5 3 9 : 1 0 6 1  and 
S p e a r  w h i c h  h a d  l o w  i n f e c t i o n  f r e q u e n c i e s ,  medium l a t e n t  p e r i o d s  a n d  abundant 
s p o r e s .  T h e  l a t e n t  p e r i o d  o f  AUS20917 w a s  l o n g e r  t h a n  f o r  t h e  o t h e r  three 
l i n e s .  T h i s  i n f o r m a t i o n  i s  b e i n g  u s e d  t o  c h o o s e  l i n e s  w i t h  appropriate 
i n f e c t i o n  f r e q u e n c i e s  a n d  s p o r u l a t i o n  r a t e s  t h a t  may t h e o r e t i c a l l y  b e  combined 
a s  m i x t u r e s  t o  p r o d u c e  a d i s e a s e  benefit. 
-2- 
-121- 
F i g u r e  l a .  C u l t i v a r s  g r o u p e d  o n  a t t r i b u t e s  o f  S e p t o r i a  t r i t i c i  i n f e c t i o n  f r e q u e n c y  (lesions/10cm2) 
l a t e n t  p e r i o d  ( d a y s )  a n d  s p o r u l a t i o n  ( 1 0 5 s p o r e s / c m 2 l e a f  a r e a  i n f e c t e d )  u s i n g  n u m e r i c a l  a n a l y s i s .  The 


















8 1 Z :  1051 
RAC539: 1061 
I N F .  FRE° 
2 1 .  97 
2 1 .  00 
2 2 .  30 
10.30 
2 0 .  90 
2 0 .  00 




LAT. P E R I  SPOR• LAI 
2 9 . 7 9  43.46 
2 4 .  BO 98.40 
2 3 .  7 0  9 2 .  BO 
2 8 .  1 0  8 6 .  30 
2 7 .  7 0  75.8o 
2 8 .  3 0  7 5 .  70 
2 8 .  3 0  71.30 
2 6 . 8 2  83.30 
6 6. B I Z :  1035 2 5 .  20 3 4 .  00 7 8 .  00 









6 4 .  20 
4 0 .  BO 
2. RAC529: 911 17.70 21.70 4 2 .  20 
25.90 24.30 4 9 .  07 
41 16. 8 3 Z :  1046 6 0 .  00 2 9 .  20 35.30 
1. AROONA 4 0 .  40 3 2 .  50 15.  10 
50.20 30.85 25.20 
37 8• 8 I R :  1053 23.30 35.00 41.30 
5. CORRIGIN 2 4 .  40 3 8 .  10 2 5 .  30 
13. STIRLING 2 4 .  70 ********* ********* 
14. 77Z:893 29.30 35.50 3.80 
15. 820:999 19.  20 3 8 .  10 9. 50 
24.18 36.67 19.97 
31 11. SPEAR 12. 70 2 8 .  10 33.eo 
21. 1060 9 .  00 2 8 .  10 31.50 
7. 
.IW: 
KULIN 9 .  40 2 6 .  60 22.00 
10.37 27.60 2 9 .  10 
38 10. MILLEWA 18. 30 31.70 2 3 .  60 
23. CNT2 19.  60 34.10 19. 30 
4. AU520917 18. 60 29.20 19.20 
24. I ASSUL 9 .  70 31.20 - 5 .  60 
16.  55 3 1 .  55 14. 12 
MEAN 
**** 
4 8 .  07 
46 .  27 
4 1 . 5 7  4 
41.  47 
4 1 .  33 
3 6 .  97 
42.61 
4 5 .  7 3  
3 
4 5 .  73 
4 2 . 1 0  
T9 
2 9 .  97 
2 7 .  20 
3 3 .  09 
4 1 . 5 0  3 4 2 9 .  33 
35.42 
33.20 
2 9 .  2 7  37 
2 4 .  70 
2 2 .  87 
2 2 .  27 
26.94 
2 4 . 8 7  13 
22.87 
19.33 
2 2 .  36 
2 4 .  5 3  1 3  8 2 4 .  33 
22.33 
11.77 
2 0 .  74 
1 I 1 I i 1 t 
7 6 5 4 3 2 1 
N o .  o f  g r o u p s  a f t e r  fusion 
F i g u r e  l b .  P a t t e r n  a n a l y s i s  ( p r i n c i p a l  c o m p o n e n t  v e c t o r s  1 & 2 ) o f  S e p t o r i a  t r i t i c i  inf.frequency 
( I F ) ,  l a t e n t  p e r i o d  ( L P )  a n d  s p o r u l a t i o n ( S P I A ) .  C u l t i v a r  g r o u p  n u m b e r s  c o r r e s p o n d  t o  t h o s e  from 
n u m e r i c a l  a n a l y s i s  ( F i g  l a ) .  S e p a r a t i o n  a m o n g  c u l t i v a r s  f o r  a t t r i b u t e s  a r e  s h o w n  b y  t h e  direction 


















X e l  Z : S O S T  
5,14 
X 772:1143 X g214:toso 
SiRtio53 K X_ gi Z.:1051 
X CoststiGiN X 761:1195 1 









X X %W:1060 
a- 
31 
X X 792:WI 
RACS39:/06 
40 
-1,2 -0.6 - 0 .  0 
V e c t o r  1 
0.6 %.1 2.4 3.0 
T a b l e  1 .  C o m p o n e n t s  o f  p a r t i a l  r e s i s t a n c e  t o  S e p t o r i a  t r i t i c i  f o r  23  l i n e s  of 
w h e a t  g r o w n  a t  S o u t h  P e r t h  (90PE10) 
.t. 
I n c u b a t i o n  L e s i o n s /  L a t e n t  L e s i o n  % l e a f  Spores/ 
V a r i e t i e s  p e r i o d  1 0  cm2 p e r i o d  w i d t h  a r e a  cm2 leaf 
( s q  r o o t  l e a f  ( s q  r o o t  (mm) a f f e c t e d  area 
d a y s )  ( l o g  x + 1 )  d a y s )  ( a r c s i n )  affected 
( l o g  x+1) 
Aroona 2.0 1.6 5.7 0.70 75 3.6 
RAC529.911 2.0 1.2 4.7 0.73 51 4.6 
RAC539:1061 2.1 1.1 5.3 0.76 57 4.8 
AUS20917 4.4 1.2 5.4 0.64 73 4.4 
Corrigin 2.0 1.4 6.2 0.62 67 3.9 
812:1035 2.3 1.4 5.8 0.66 73 4.8 
Kuhn 2.1 1.0 5.1 0.63 44 4.4 
81R:1053 2.6 1.3 5.9 0.59 60 4.6 
Tincurrin 2.2 1.6 5.1 0.60 70 4.8 
Millewa 2.2 1.3 5.6 0.67 74 3.9 
Spear 4.2 1.1 5.3 0.57 66 4.3 
78Z:895 2.9 1.4 5.1 0.55 71 4.6 
Stirling 2.5 1.5 - - - - 
(Barley) 
77Z:893 2.2 1.5 5.9 0.62 55 3.7 
82D:999 2.1 1.3 6.2 0.61 79 3.9 
832:1048 1.9 1.8 5.4 0.63 71 4.5 
81Z:1051 1.9 1.3 5.3 0.64 72 4.7 
812:1058 2.0 1.4 5.0 0.62 74 4.9 
82W:1080 2.6 1.3 5.3 0.59 82 4.9 
79Z:969 2.3 1.0 5.3 0.65 78 4.9 
IW:1060 2.9 0.9 5.3 0.55 54 4.2 
Gamenya 2.3 1.3 4.9 0.70 78 4.8 
CNT2 2.5 1.2 5.7 0.57 60 3.9 
Iassul 3.4 1.0 5.6 0.57 58 3.8 
P < .001 < .001 < .001 < .001 0.008 0.001 
SED 0.37 0.18 0.36 0.05 9.4 0.36 
CV% 17 16 7 8 15 9 
-3- 
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T a b l e  2 .  C o m p o n e n t s  o f  p a r t i a l  r e s i s t a n c e  t o  S e p t o r i a  nodorum f o r  23 l i n e s  of 
w h e a t  g r o w n  a t  S o u t h  P e r t h  (90PE10) 
I n c u b a t i o n  L e s i o n s /  L a t e n t  L e s i o n  % l e a f  Spores/ 
V a r i e t i e s  p e r i o d  1 0  cm2 p e r i o d  a r e a  a r e a  cm leaf 
( s q  r o o t  l e a f  ( s q  r o o t  (mm2) a f f e c t e d  area 
d a y s )  ( l o g  x + 1 )  d a y s )  ( a r c s i n )  affected 
( l o g  x+1) 
Aroona 2.7 1.6 5.5 1.0 70 3.9 
RAC529:911 3.1 1.4 5.1 1.1 66 4.2 
RAC539:1061 3.0 1.5 5.3 1.1 73 4.6 
AU520917 3.1 1.2 5.7 0.9 80 4.4 
Corrigin 2.5 1.8 4.8 0.9 71 4.1 
81Z:1035 2.8 1.6 5.6 0.8 82 4.6 
Kuhn 2.5 1.5 5.5 1.0 66 4.2 
81R:1053 2.7 1.8 5.5 0.8 78 4.3 
Tincurrin 2.8 1.6 5.2 1.3 58 3.8 
Millewa 2.5 1.6 4.7 1.0 75 4.1 
Spear 2.6 1.5 5.1 0.8 83 4.6 
78Z:895 2.8 1.8 5.2 0.8 82 4.2 
Stirling 4.9 1.6 6.9 0.3 84 2.3 
(Barley) 
77Z:893 2.7 1.5 5.3 0.9 69 4.0 
82D:999 2.6 1.6 5.5 0.8 82 4.4 
83Z:1048 2.6 1.7 5.4 0.9 67 4.2 
812:1051 2.5 1.7 5.2 0.8 81 4.6 
81Z:1058 2.3 1.7 5.5 0.9 84 4.6 
82W:1080 2.8 1.7 5.8 0.8 87 4.2 
792:969 2.5 1.6 5.8 1.0 76 4.2 
IW:1060 3.1 1.5 5.6 0.9 73 4.4 
Gamenya 2.3 1.8 5.5 0.9 81 4.7 
CNT2 2.9 1.4 6.4 0.8 82 3.8 
Iassul 3.4 1.5 6.5 0.7 82 3.7 
P < .001 .05 < .001 < .001 < .001 < .001 
SED 0.24 0.16 0.27 0.12 6.2 0.35 
CV% 11 14 7 16 11 11 
-6- 
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F i g u r e  2 a .  C u l t i v a r s  g r o u p e d  o n  a t t r i b u t e s  o f  S e p t o r i a  n o d o r u m  i n f e c t i o n  f r e q u e n c y  (lesions/10cm2 
l e a f ) ,  l a t e n t  p e r i o d  ( d a y s )  a n d  s p o r u l a t i o n  ( 1 0 5 s p o r e s / c m 2 l e a f  a r e a  i n f e c t e d )  u s i n g  numerical 
a n a l y s i s .  T h e  d e n d r o g r a m  i l l u s t r a t e s  t h e r e l a t i o n s h i p  a m o n g  g r o u p s  f o r  t h e i r  s i m i l a r i t y  o n  t h e  three 
attributes. 
GRP ENTRI 
* * *  ***** 





I N F .  FREO 
4 3 .  04 
4 8 .  80 
3 4 .  40 
ATTR I 
LAT .  PERI 
3 0 .  00 
4 7 .  50 
4 2 .  40 
SPOR. LAI 
2 4 .  25 






23. CNT2 2 5 .  60 4 0 .  30 9 .  ao 25.10 




8 1 Z :  1051 
6 5 .  90 
4 5 .  SO 
3 0 .  50 
2 6 .  70 
51.70 
5 0 .  00 
4 9 .  37 
4 0 .  83 4 
20. 79Z:969 4 7 .  00 3 3  80 3 4 .  60 3 8 .  47 
18. 8 1 Z :  1058 4 4 .  90 3 0 .  60 39.90 3 8 .  47 
6. 8IZ:1035 4 4 .  00 3 1 .  60 3 6 .  BO 3 7 .  47 





3 5 .  00 
3 9 .  BO 
3 1 .  00 
30 .  00 
2 8 .  40 
2 1 .  40 
3 1 .  47 
3 0 .  40 35 
7. KOLIN 2 9 .  30 30 .  80 2 2 .  70 2 7 .  60 
14. 772:893 3 2 .  10 28 .  00 12- 00 2 4 .  03 




RAC539:  1061 
SPEAR 
RAC529:  911 
3 2 .  70 
3 2 .  10 
2 3 .  50 
2 8 .  40 
2 6 .  30 
2 6 .  50 
3 9 .  50 
37.20 
3 7 .  BO 
3 3 .  53 
3 1 .  87 
2 9 .  27 
4 
4. AUE20917 12. 80 3 2 .  BO 
2 6 .  10 2 3 .  90 
2 5 .  27 2 8 .  50 35. 29.64 
12 12. 782:895 59.  60 7. 40 
18.  50 2 8 .  50 
1 
5 9 .  60 7 .  40 18  50 2 8 .  50 
36 8, 81R :  1053 6 7 .  90 3 0 .  10 2 6 .  60 41.53 
3 
5. CORRIGIN 67.90 22.70 16.10 35.57 
67.90 26.40 21.35 38.55 
38 16. 8 3 Z :  1048 4 9 .  90 28 .  90 2 4 .  40 3 4 .  40 
19. 
1. 
8 2 N :  1080 
AROONA 
45.00 
5 0 .  50 
3 4 .  10 
3 0 .  30 
I S .  00 
8 .  70 
31.37 
2 9 .  83 38 
9. TINCURRIN 3 0 .  20 2 6 .  BO 7 .  10 2 8 .  03 
10. MILLEWA 4 8 .  20 2 2 .  40 13. 00 2 7 .  87 
4 8 .  76 2 8 .  50 13. 64 3 0 .  30 
1 
7 6 5.  4 3 2 1 
N o .  o f  g r o u p s  a f t e r  fusion 
F i g u r e  2 b .  P a t t e r n  a n a l y s i s  ( p r i n c i p a l  c o m p o n e n t  v e c t o r s  1 & 2 )  o f  S e p t o r i a  n o d o r u m  infection 
f r e q u e n c y  ( I F ) ,  l a t e n t  p e r i o d  ( L P )  a n d  s p o r u l a t i o n  ( S P I A ) .  C u l r i v a r  y r o u p  n u m n e r s  c o r r e s p o n d  to 
t h o s e  f r o m  n u m e r i c a l  a n a l y s i s  ( F i g  2 a ) .  S e p a r a t i o n  a m o n g  c u l t i v a r s  f o r  a t t r i b u t e s  a r e  s h o w n  b y  the 




















) (  82.W:1080 
35 
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IF 
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-1.8 -0.6 -0,0 
V e c t o r  1 
0.6 l.2 1.6 2.4 2.0 
B .  A s s e s s i n g  E f f e c t s  o f  a P a i r e d  V a r i e t y  M i x t u r e  t o  R e d u c e  Septoria 
O b j e c t i v e s :  To a s s e s s  t h e  e f f e c t s  o f  a v a r i e t y  m i x t u r e  o n  S e p t o r i a  diseases 
E x p e r i m e n t a l :  90MT12 a n d  90ME10/6357EX 
D e s i g n :  R a n d o m i z e d  b l o c k  design 
T r e a t m e n t s :  Two v a r i e t i e s  m i x e d  i n  t h r e e  n o m i n a l  ratios 
1. A r o o n a  (ARO). 
2. RAC529:911 (RAC). 
3. ARO/911 as 1 : 1  mixture. 
4. ARO/911 as 3 : 1  mixture. 
5. ARO/911 as 1 : 3  mixture. 
R e p l i c a t i o n s :  Six 
P l o t  S i z e s :  90MT12 2 . 8  x 10  m = 0 . 0 0 2 8  ha 
9 0 J E 1 0  4 . 0 5  x 1 0  m = 0 . 0 0 4  ha 
B u f f e r s :  B a r l e y  b u f f e r s  b e t w e e n  plots 
90MT12 1 . 4  x 1 0  m 
9 0 J E 1 0  1 . 6  x 1 0  m 
S i t e  D e t a i l s :  9 0 J E 1 0 :  A t  K. S o u n e s s ,  B o r d e n ,  w i t h  G. L a s l e t t  JDO 
1 / 5 / 1 9 9 0  Sown + 1 4 0  k g  A g r a s  N o .  2 
2 2 / 5 / 1 9 9 0  1 4 0  k g / h a  Urea 
2 2 / 5 - 2 / 7 / 1 9 9 0  S e v e r e l y  k a n g a r o o  g r a z e d  r e p s  1 ,  2 ,  3 
M o d e r a t e  k a n g a r o o  g r a z e d  r e p s  4 ,  5 ,  6 
90MT12: Mount B a r k e r  R e s e a r c h  Station 
1 8 / 5 / 1 9 9 0  Sown + 1 5 0  k g / h a  Agras 
A s s e s s m e n t s :  P e r  c e n t  l e a f  d i s e a s e  t h r o u g h  season 
Q u a n t i t a t i v e  sporulation 
Y i e l d  a n d  y i e l d  components 
Comments: 
Mt Barker 
M o d e r a t e l y  s e v e r e  l e a f  d i s e a s e  d e v e l o p e d  i n  t h i s  t r i a l .  T h e  f i r s t  disease 
a s s e s s m e n t  ( Z 4 9 )  s h o w e d  l e s s  d i s e a s e  o n  RAC529 t h a n  A r o o n a ,  b u t  neither 
c u l t i v a r  i n  a n y  m i x t u r e  d i f f e r e d  s i g n i f i c a n t l y  f r o m  t h e i r  r e s p e c t i v e  unmixed 
p l o t s  ( T a b l e  3 ) .  O v e r a l l ,  d i s e a s e  i n  t h e  m i x t u r e s  w a s  t h e  same  o r  slightly 
m o r e  t h a n  t h e  e x p e c t e d  l e v e l  ( F i g u r e  3 ) .  A t  t h e  s e c o n d  a s s e s s m e n t  (Z60-65) 
d i s e a s e  w a s  e q u i v a l e n t  f o r  e i t h e r  c u l t i v a r  g r o w n  a l o n e .  I n  t h e  1 : 1  a n d  3:1 
m i x t u r e s  (Aro:RAC) A r o o n a  w a s  s i g n i f i c a n t l y  m o r e  d i s e a s e d  t h a n  w h e n  grown 
u n m i x e d ,  a n d  RAC529 w a s  s i g n i f i c a n t l y  m o r e  d i s e a s e d  i n  t h e  3 : 1  m i x t u r e  than 
w h e n  g r o w n  a l o n e .  A s s e s s m e n t  o f  s p o r u l a t i o n  a t  t h i s  t i m e  s h o w e d  t h a t  mixtures 
d i d  n o t  s i g n i f i c a n t l y  e f f e c t  S .  nodorum s p o r u l a t i o n  c o m p a r e d  t o  p u r e  cultivars 
b u t  t h a t  S .  t r i t i c i  s p o r u l a t i o n  o n  A r o o n a  w a s  s i g n i f i c a n t l y  i n c r e a s e d  w h i l e  on 
RAC529 i t  w a s  s i g n i f i c a n t l y  d e c r e a s e d .  T h e  e x t e n t  o f  t h e  a b s o l u t e  d e c r e a s e  in 
-9- 
-128- 
S .  t r i t i c i  s p o r u l a t i o n  o n  R A C 5 2 9  w a s  1 . 5  t i m e s  ( 1 : 3  m i x t u r e )  t o  1 0  times 
g r e a t e r  ( 1 : 1  a n d  3 : 1  m i x e s )  t h a n  t h e  e x t e n t  o f  i n c r e a s e  i n  S .  t r i t i c i  
s p o r u l a t i o n  o n  A r o o n a .  T h i s  r e s u l t e d  i n  a m i x t u r e  b e n e f i t  f o r  S .  t r i t i c i  
s p o r u l a t i o n  f o r  t w o .  m i x t u r e s  ( F i g u r e  4 ) .  H o w e v e r ,  t h i s  d i d  n o t  t r a n s l a t e  into 
d i s e a s e  r e d u c t i o n s  f o r  t h e s e  mixtures. 
A t  t h e  f i n a l  d i s e a s e  a s s e s s m e n t  p u r e  A r o o n a  a n d  R A C 5 2 9  h a d  s i m i l a r  disease 
l e v e l s  a n d  d i s e a s e  o n  A r o o n a  f r o m  m i x t u r e s  w a s  n o t  s i g n i f i c a n t l y  different 
f r o m  p u r e  A r o o n a .  D i s e a s e  o n  R A C 5 2 9  f r o m  1 : 1  a n d  3 : 1  m i x t u r e s  was 
s i g n i f i c a n t l y  h i g h e r  t h a n  R A C 5 2 9  g r o w n  alone. 
Y i e l d s  o f  m i x t u r e s  d i d  n o t  d i f f e r  s i g n i f i c a n t l y  f r o m  u n m i x e d  cultivars 
( F i g u r e  5). 
Borden 
T h i s  t r i a l  w a s  s e v e r e l y  d a m a g e d  b y  k a n g a r o o s .  D i s e a s e  m e a s u r e d  o n  t h e  flag 
l e a f  a t  f l o w e r i n g  ( Z 6 9 )  s h o w e d  n o  s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  d i s e a s e  on 
c o m p o n e n t s  o f  m i x t u r e s  a n d  t h e  u n m i x e d  c u l t i v a r s .  T h e  1 : 3  m i x t u r e  o f  Aroona 
w i t h  R A C 5 2 9  y i e l d e d  s i g n i f i c a n t l y  l e s s  t h a n  A r o o n a .  O t h e r  m i x t u r e s  w e r e  not 
s i g n i f i c a n t l y  d i f f e r e n t  f r o m  A r o o n a  o r  R A C 5 2 9  ( T a b l e  5). 
-10- 
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T a b l e  3 .  E f f e c t  o f  v a r i e t a l  m i x t u r e s  o n  f o l i a r  d i s e a s e ,  n u m b e r s  o f  s p o r e s  of 
S .  nodorum a n d  S .  t r i t i c i  a n d  y i e l d  o f  w h e a t  g r o w n  a t  MBRS, 90MT12 
Q u a n t i t a t i v e  s p o r u l a t i o n  Yield 
P e r  c e n t  l e a f  a r e a  a f f e c t e d  25/10/1990 
1 0 5  p y c n i d i o s p o r e s / g  dwt 
1 1 / 9 / 9 0  2 / 1 0 / 9 0  4 / 1 1 / 9 0  l e a f  t i s s u e  t/ha 
_ Z 4 9  Z 6 0 - 6 5  _ Z 7 5  S .  S .  T o t a l  O b s e r -  Expe- 
X L 1 - 4  X L 1 - 4  X L 1 - 3  t r i t i c i  nodorum v e d  cted 
L o g  L o g  Log 
( x  + 1 )  ( x +  1 )  ( x +  1) 
Aroona 16.5 41.4 83.4 5.36 6.76 6.78 2.63 
RAC 9.3 35.1 74.5 6.85 6.51 7.03 2.73 
Aroona 15.1 46.7 88.3 5.86 6.64 6.74 ) 
(1A:1R) ) 2.66 2.66 
) n.s. 
RAC (1A:1R) 7.7 36.2 81.0 6.35 6.16 6.61 ) 
Aroona 
(3A:1R) 17.9 47.5 86.6 5.84 6.95 6.98 ) 
) 2.72 2.65 
RAC (3A:1R) 9.7 40.8 83.7 6.36 6.91 7.04 ) n.s. 
Aroona 14.3 42.8 84.1 6.02 6.52 6.67 ) 
(1A:3R) ) 2.65 2.68 
) n.s. 
RAC (1A:3R) 8.2 37.2 79.3 6.77 6.47 6.97 ) 
P < .001 < .001 0.002 < .001 0.08 0.27 0.82 
SED 1.85 2.28 2.95 0.19 0.26 0.21 0.1 
CV% 26 10 6 5 7 5 7 
O b s e r v e d :  V a l u e s  observed. 
E x p e c t e d :  W e i g h t e d  m e a n s  o f  p u r e  c o m p o n e n t s  b a s e d  o n  t i l l e r  numbers/m2. 
n . s . :  N o t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  o b s e r v e d  v a l u e ,  b y  F test. 
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T a b l e  4 .  E f f e c t  o f  v a r i e t y  m i x t u r e s  o n  y i e l d  r e l a t e d  c h a r a c t e r s  o f  wheat 











Aroona 97.5 302 3.1 230 0.75 
RAC 62.0 205 3.3 236 1.18 
Aroona (1A:1R) 54.3 171 3.2 128 0.73 
RAC (1A:1R) 29.3 72 2.5 95 1.32 
Aroona (3A:1R) 77.5 220 2.9 172 0.78 
RAC (3A:1R) 18.0 38 2.2 52 1.33 
Aroona (1A:3R) 35.3 108 3.1 81 0.70 
RAC (1A:3R) 41.5 118 2.9 157 1.30 
P < .001 < .001 < 0.001 < .001 < .001 
SED 5.2 17 0.2 18 0.11 
CV% 17 20 13 20 18 
-12- 
Figure 3. Disease observed ( ) in mixed and unmixed stands of  Aroona and RAC529(911) at three 
assessements at Mt Barker, 90MT12. Expected levels of  disease ( ) are the arithmetic mean of  unmixed 
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percent fertile tillers of  Aroona in the Artnna-911 mixtures 
T a b l e  5 .  E f f e c t  o f  v a r i e t y  m i x t u r e s  o n  d i s e a s e  a n d  y i e l d  o f  w h e a t  g r o w n  at 
B o r d e n ,  90JE10 




Aroona 73 2.49 
RAC 70 2.29 
A r o  (1A:1R) 79 ) 2.35 
RAC (1A:1R) 78 ) 
A r o  (3A:1R) 80 ) 2.26 
RAC (3A:1R) 85 ) 
A r o  (1A:3R) 77 ) 2.03 
RAC (1A:3R) 83 ) 
P 0.2 0.02 
SED 5 0.13 
CV% 12 9 
-14- 
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C. E v a l u a t i n g  V a r i e t y  M i x t u r e s  t o  R e d u c e  S e p t o r i a ,  U s i n g  a R a n g e  of 
C r o s s b r e d s  
Objectives: To i d e n t i f y  v a r i e t a l  c o m b i n a t i o n s  f r o m  a r a n g e  o f  g e n o t y p e s  for 
u s i n g  i n  m i x t u r e s  t o  r e d u c e  S e p t o r i a  diseases 
E x p e r i m e n t a l :  90MT11 + 9 0 J E 9 / 6 3 5 1  EX 
D e s i g n :  R a n d o m i z e d  b l o c k  design 
Treatments: 1 .  Aroona. 
2 .  RAC529:911. 
3 .  AUS20917. 
4 .  A r o o n a  + AUS20917 (1:1). 
5 .  A r o o n a  + RAC529 ( 9 1 1 )  (1:1). 
6 .  Corrigin. 
7 .  RAC539:1061. 
8 .  C o r r i g i n  + RAC539 ( 1 0 6 1 )  (1:1). 
R e p l i c a t i o n s :  Six 
P l o t  S i z e s :  1 . 4  m x 2 5  m = 0 . 0 0 3 5  ha 
B u f f e r s :  B a r l e y  b u f f e r s  b e t w e e n  plots 
S i t e  D e t a i l s :  9 0 J E 9 :  A t  K. S o u n e s s ,  w i t h  G. L a s l e t t  JDO 
1 / 5 / 1 9 9 0  Sown + 1 4 0  k g / h a  Agrow N o .  2 
2 1 / 5 / 1 9 9 0  1 4 0  k g / h a  Urea 
90MT11: Mount B a r k e r  R e s e a r c h  Station 
1 7 - 1 8 / 5 / 9 0  Sown + A g r a s  @ 1 5 0  kg/ha 
A s s e s s m e n t s :  P e r  c e n t  l e a f  d i s e a s e  f o u r  t i m e s  i n  season 
Q u a n t a t i v e  sporulation 
G r a i n  y i e l d  a n d  y i e l d  components 
Comments: 
Borden 
T h i s  t r i a l  e x h i b i t e d  e x c e l l e n t  g r o w t h  a n d  d e v e l o p e d  b o t h  S .  t r i t i c i  and 
S .  nodorum w h i c h  c a u s e d  s e v e r e  d i s e a s e  i n  t h e  l a t e r  p a r t  o f  t h e  season. 
D i s e a s e  i n  m i x t u r e s  w a s  c o m p a r e d  t o  t h e  a r i t h m e t i c  mean  d i s e a s e  i n  unmixed 
p l o t s  w e i g h t e d  f o r  t h e  p r o p o r t i o n  o f  t i l l e r s  o f  e a c h  c u l t i v a r  i n  t h e  mixture. 
I n  a l l  m i x t u r e s  d i s e a s e  d e v e l o p m e n t  w a s  v e r y  c l o s e  t o  t h e  mean o f  t h e  unmixed 
c o m p o n e n t s  a n d  n o  s i g n i f i c a n t  d i f f e r e n c e s  w e r e  o b s e r v e d  a t  a n y  s a m p l i n g  time. 
Y i e l d s  o f  t h e  m i x t u r e s  w e r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  t h e  expected 
y i e l d s  ( T a b l e  6). 
C u l t i v a r s  c h o s e n  t o  c o n t r i b u t e  S .  t r i t i c i  r e s i s t a n c e  w e r e  A r o o n a  and 
C o r r i g i n .  B o t h  c u l t i v a r s  h a d  s i g n i f i c a n t l y  l o w e r  a .  t r i t i c i  s p o r u l a t i o n  than 
o t h e r  c u l t i v a r s  ( T a b l e  7 ) .  C u l t i v a r s  c h o s e n  t o  c o n t r i b u t e  S .  nodorum 
r e s i s t a n c e  w e r e  RAC529, AUS20917 a n d  RAC539. AUS20917 h a d  l o w e r  S .  nodorum 
s p o r u l a t i o n  t h a n  o t h e r  c u l t i v a r s  a n d  t h e  d i f f e r e n c e  w a s  s i g n i f i c a n t  a t  the 
t h i r d  s a m p l i n g  t i m e .  S .  nodorum s p o r u l a t i o n  i n  RAC529 a n d  RAC539 d i d  not 
d i f f e r  s i g n i f i c a n t l y  f r o m  A r o o n a  a n d  C o r r i g i n .  S p o r u l a t i o n  i n  m i x t u r e s  did 
n o t  d i f f e r  s i g n i f i c a n t l y  f r o m  e x p e c t e d  l e v e l s  ( T a b l e  7 ) .  G r o w t h  o f  cultivars 




T h i s  t r i a l  g r e w  w e l l  a n d  d e v e l o p e d  b o t h  S .  t r i t i c i  a n d  S .  nodorum w h i c h  caused 
s e v e r e  d i s e a s e .  I n  a l l  m i x t u r e s  d i s e a s e  d e v e l o p m e n t  w a s  n o t  d i f f e r e n t  from 
t h e  w e i g h t e d  mean  o f  t h e  u n m i x e d  c o m p o n e n t s .  Y i e l d s  o f  t h e  m i x t u r e s  w e r e  not 
s i g n i f i c a n t l y  d i f f e r e n t  f r o m  t h e  e x p e c t e d  y i e l d s  ( T a b l e  9 ) .  M i x t u r e s  of 
Aroona+AUS20917  a n d  Aroona+RAC529 y i e l d e d  l e s s  t h a n  t h e  h i g h e s t  yielding 
c o m p o n e n t  g r o w n  a l o n e  (Aroona). 
C u l t i v a r s  w i t h  t h e  l o w e s t  s p o r u l a t i o n s  w e r e  C o r r i g i n ,  A r o o n a  a n d  AUS20917  for 
a. t r i t i c i  a n d  AUS20917 f o r  a .  n o d o r u m .  S p o r u l a t i o n  i n  m i x t u r e s  d i d  not d i f f e r  s i g n i f i c a n t l y  f r o m  e x p e c t e d  l e v e l s  ( T a b l e  10). 
A t  t h i s  s i t e ,  RAC529 d e v e l o p e d  l e s s  h e a d s  p e r  p l a n t  w h e n  m i x e d  w i t h  Aroona 
t h a n  w h e n  g r o w n  a l o n e .  T h i s  e f f e c t  w a s  a b s e n t  a t  B o r d e n .  T h e  r e a s o n  f o r  this 
d i f f e r e n c e  i s  n o t  known h o w e v e r  m o d e r a t e l y  s e v e r e  w e e d s  o c c u r r e d  i n  t h e  Mt 
B a r k e r  trial. 
-16- 
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T a b l e  6 .  E f f e c t  o f  v a r i e t y  m i x t u r e s  o n  f o l i a r  d i s e a s e  a n d  y i e l d  o f  w h e a t  at 
B o r d e n ,  90JE9 
P e r c e n t a g e  l e a f  a r e a  affected 
3 1 / 7 / 9 0  2 1 / 8 / 9 0  1 2 / 9 / 9 0  3 / 1 0 / 9 0  Zadoks 
Z 3 4 - 3 9  2 5 1  Z 5 9 - 6 5  Z81 g r o w t h  Yield 
_ _ _ _ 
stage 
X L 2 - 5  X L 1 - 5  X L 1 - 4  X L 1 - 4  s c o r e  t/ha 
21/8/90 
Obs Exp Obs Exp Obs Exp Obs Exp Obs Exp 
A r o o n a  3 2 . 1  - 5 3 . 4  - 6 4 . 6  - 9 0 . 6  - 5 1 . 2  3.86 
RAC 529 
( 9 1 1 )  14.5 - 26.7 
AUS20917 2 1 . 0  - 29.0 
- 4 4 . 1  - 91.1 
- 3 7 . 7  - 81.2 
_ 4 4 . 8  3.91 
- 4 0 . 2  3.68 
A r o o n a  + 3 2 . 0  2 7 . 7  4 5 . 5  4 3 . 6  5 6 . 1  5 3 . 8  9 0 . 8  8 6 . 8  4 5 . 6  3 . 9 8  3.79 
AUS n . s .  n . s .  n . s .  n . s .  n.s. 
A r o o n a  + 2 8 . 4  2 5 . 4  3 8 . 8  4 3 . 3  6 0 . 8  5 6 . 8  9 4 . 8  9 0 . 8  4 8 . 9  3 . 8 9  3.88 
RAC529 n . s .  n . s .  n . s .  n . s .  n.s. 
C o r r i g i n  36.5 - 4 4 . 3  - 49.2 - 8 3 . 4  - 4 5 . 3  4.78 
RAC539 
( 1 0 6 1 )  1 7 . 7  - 3 1 . 3  - 4 6 . 5  - 9 1 . 6  - 4 5 . 3  3.96 
C o r r  + 2 8 . 5  2 6 . 7  3 5 . 8  3 7 . 5  5 2 . 7  4 7 . 8  8 7 . 8  8 7 . 7  4 5 . 4  4 . 4 0  4.35 
1 0 6 1  n . s .  n . s .  n . s .  n . s .  n.s. 
P < . 0 0 1  < . 0 0 1  < . 0 0 1  < . 0 0 1  < . 0 0 1  < .001 
SED 2 . 2  2 . 6  3 . 3  2 . 2  1 . 8  0.11 
CV% 6 1  3 3  26  10  1 1  5 
Obs :  V a l u e s  observed. 
Exp:  W e i g h t e d  m e a n s  o f  p u r e  c o m p o n e n t s  b a s e d  o n  t i l l e r  numbers/m2. 
n . s . :  N o t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  o b s e r v e d  v a l u e ,  b y  F test. 
-17- 
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T a b l e  7 .  E f f e c t  o f  v a r i e t y  m i x t u r e s  o n  s p o r u l a t i o n  o f  S .  t r i t i c i  and 
S .  nodorum a t  B o r d e n ,  90JE9 
Q u a n t i t a t i v e  s p o r u l a t i o n  ( l o g  ( x + 1 )  p y c n i d i o s p o r e s / g  d . w t  l e a f  tissue) 
3 1 / 7 / 1 9 9 0  2 1 / 8 / 1 9 9 0  12/9/1990 
t r i t i c i  nodorum t r i t i c i  nodorum t r i t i c i  nodorum 
Obs Exp Obs Exp Obs  Exp Obs Exp Obs E x p  Obs Exp 
A r o o n a  3 . 7  - 6 . 6  - 3 . 0  - 5 . 3  - 0 . 9  - 5.5 
RAC 529 
(911) 6 . 4  - 6 . 1  - 5 . 3  - 4 . 8  - 5 . 6  - 6.1 
AUS20917 5 . 9  - 3 . 8  - 6 . 0  - 2 . 6  - 2 . 8  - 2.9 
A r o o n a  + 6 . 0  5 . 5  5 . 3  6 . 3  4 . 4  5 . 6  3 . 9  5 . 1  3 . 6  2 . 4  5 . 2  5.2 
AUS20917 n . s .  n . s .  n . s .  n . s .  n . s .  n.s. 
A r o o n a  + 6 . 2  6 . 0  6 . 2  6 . 4  5 . 3  4 . 9  5 . 4  5 . 2  2 . 9  5 . 2  5 . 6  5.8 
RAC529 n . s .  n . s .  n . s .  n . s .  n . s .  n.s. 
C o r r i g i n  1 . 8  - 6 . 2  - 0 - 4 . 9  - 0 . 9  - 6.5 
RAC539: 
(1061) 6 . 3  - 6 . 1  - 5 . 5  - 5 . 4  - 6 . 2  - 6.7 
C o r r i g i n  + 6 . 1  6 . 0  5 . 2  6 . 2  4 . 7  5 . 2  5 . 2  5 . 2  4 . 5  5 . 9  6 . 2  6.6 
1 0 6 1  n . s .  n . s .  n . s .  n . s .  n . s .  n.s. 
P < . 0 0 1  0 . 1 3  < . 0 0 1  0 . 0 8 2  0 . 0 0 2  0.018 
SED 0 . 8 4  0 . 9 8  0 . 9 8  1 . 0 1  1 . 3 5  1.05 
CV% 2 7  3 0  3 7  3 5  6 8  31 
Obs :  V a l u e s  observed. 
E x p :  W e i g h t e d  m e a n s  o f  p u r e  c o m p o n e n t s  b a s e d  o n  t i l l e r  numbers/m2. 
n . s . :  N o t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  o b s e r v e d  value. 
-18- 
-137- 






A r o o n a  ( A r o  + Aus) 
AUS ( A r o  + Aus) 
A r o  ( A r o  + 911) 
9 1 1  ( A r o  + 911) 
Cor  ( C o r  + 1061) 











44.1 179 4.1 167 
38.6 141 3.8 147 
39.9 129 3.3 117 
42.2 135 3.3 164 
44.1 116 2.6 129 
51.4 184 3.6 136 
36.9 122 3.3 126 
49.2 195 4.0 144 
34.8 117 3.4 125 
43.2 140 3.3 149 
46.9 150 3.2 162 
0.116 < 0.001 0.006 0.16 
5.3 16 0.3 20 
17 15 13 19 
G r a i n  Grain 
w t  wt 
g / h e a d  g/plant 
0 . 9 3  3.78 
1 . 0 5  4.02 
0 . 9 0  2.95 
1 . 2 1  3.95 
1 . 1 1  2.91 
0 . 7 4  2.69 
1 . 0 4  3.48 
0 . 8 4  3.35 
1 . 1 0  3.71 
1 . 0 7  3.51 
1 . 0 9  3.52 
0 . 0 0 1  0.101 
0 . 0 9  0.45 
12  18 
a A d j u s t e d  f o r  c o m p a r a t i v e  p u r p o s e s  b y  m u l t i p l y i n g  m i x t u r e  c o u n t s  b y  two 
b a s e d  o n  a 1 : 1  mixture. 
-19- 
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T a b l e  9 .  E f f e c t  o f  v a r i e t y  m i x t u r e s  o n  f o l i a r  d i s e a s e s  a n d  y i e l d  o f  w h e a t  at 
MBRS, 90MT11 
P e r  c e n t  l e a f  a r e a  affected 
2 5 / 9 / 1 9 9 0  1 0 / 1 0 / 1 9 9 0  2 5 / 1 0 / 1 9 9 0  Yield 






Obs Exp Obs Exp 
Aroona 31.0 - 70.3 - 84.3 - 2.59 - 
RAC529 (911) 24.3 - 63.7 - 82.4 - 2.53 - 
AUS20917 5.1 - 39.5 - 54.0 - 1.81 - 
A r o o n a  + AUS20917 22.6 21.7 57.8 59.2 71.8 73.4 2.04 2.31 
n.s. n.s. n.s. n.s. 
A r o o n a  + RAC529 27.2 28.9 69.8 68.2 82.1 83.7 2.22 2.57 
n.s. n.s. n.s. n.s. 
Corrigin 27.7 - 64.5 - 77.2 - 2.75 - 
RAC539 (1061) 25.5 - 63.1 - 82.3 - 2.86 - 
C o r r i g i n  + 1061 27.3 26.7 64.7 63.9 82.6 79.5 2.63 2.80 
n.s. n.s. n.s. n.s. 
P < . 0 0 1  < . 0 0 1  < . 0 0 1  < 0.001 
SED 1 . 6  2 . 6  2 . 8  0.13 
CV% 4 9  2 0  1 7  9 
Obs :  V a l u e s  observed. 
Exp:  W e i g h t e d  m e a n s  o f  p u r e  c o m p o n e n t s  b a s e d  o n  t i l l e r  numbers/m2. 
n . s . :  N o t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  o b s e r v e d  v a l u e ,  b y  F test. 
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T a b l e  1 0 .  E f f e c t  o f  v a r i e t y  m i x t u r e s  o n  s p o r u l a t i o n  o f  S .  t r i t i c i  and 
S .  nodorum a t  Mt B a r k e r ,  90MT11 
Q u a n t i t a t i v e  sporulation 
l o g  ( x  + 1 )  1 0 5  p y c n i d i o s p o r e s / g  d . w t  l e a f  tissue 
2 5 / 9 / 1 9 9 0  25/10/1990 
S .  S .  T o t a l  S .  S .  Total 
t r i t i c i  nodorum t r i t i c i  nodorum 
Obs Exp Obs Exp Obs Exp Obs Exp Obs Exp Obs Exp 
A r o o n a  4 . 8  - 5 . 8  - 5 . 8  - 5 . 0  - 7 . 0  - 7.0 
RAC 529 
(911) 5 . 8  - 5 . 3  - 6 . 0  - 6.7 - 7 . 1  - 7.2 
AUS20917 3 . 9  - 3 . 7  - 4 . 9  - 5 . 8  - 6 . 0  - 6.2 
A r o o n a  + 4 . 6  4 . 6  5 . 4  5 . 6  5 . 6  5 . 7  5 . 2  5 . 4  6 . 8  6 . 8  6 . 8  6.9 
AUS20917 n . s .  n . s .  n . s .  n . s .  n . s .  n.s. 
A r o o n a  + 5 . 5  5 . 4  5 . 4  5 . 7  5 . 8  5 . 9  6 . 2  6 . 3  7 . 0  7 . 0  7 . 1  7.1 
RAC529 n . s .  n . s .  n . s .  n . s .  n . s .  n.s. 
C o r r i g i n  3 . 4  - 5 . 2  - 5 . 3  - 3 . 9  - 6 . 9  - 6.9 
RAC 539 
(1061) 6 . 0  - 5 . 7  - 6 . 2  - 6.6 - 7 . 1  - 7.3 
C o r r i g i n  + 5 . 4  4 . 6  5 . 7  5 . 4  5 . 9  4 . 9  6 . 4  5 . 1  7 . 1  7 . 0  7 . 2  7.1 
1 0 6 1  n . s .  n . s .  n . s .  n . s .  n . s .  n.s. 
P 0 . 0 0 5  0 . 0 1  < . 0 0 1  < . 0 0 1  < . 0 0 1  < .001 
SED 0 . 6 8  0 . 5 3  0 . 1 4  0 . 4 4  0 . 1 3  0.12 
CV% 2 2  1 6  4 13  3 . 4  3 
Obs :  V a l u e s  observed. 
Exp:  W e i g h t e d  m e a n s  o f  p u r e  c o m p o n e n t s  b a s e d  o n  t i l l e r  numbers/m2. 
n . s . :  N o t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  o b s e r v e d  v a l u e ,  b y  F test. 
-21- 
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T a b l e  1 1 .  E f f e c t  o f  v a r i e t y  m i x t u r e s  o n  y i e l d  c o m p o n e n t s  a t  MBRS, 90MT11 
Treatments 
P l a n t s /  H e a d s /  Heads/ 
p a n t  
G r a i n  Grain 
l m2a m2a w t  wt 
g i m 2 a  g/head 
A r o o n a  5 1 . 2  1 3 9 . 6  2 . 8  1 1 8  0.86 
R A C 5 2 9 : 9 1 1  3 4 . 6  1 0 1 . 3  3 . 0  1 3 3  1.32 
AUS20917 3 4 . 4  1 0 1 . 4  2 . 9  9 6  0.95 
C o r r i g i n  4 0 . 5  1 1 2 . 3  2 . 8  1 2 0  1.08 
R A C 5 3 9 : 1 0 6 1  4 3 . 0  1 0 8 . 9  2 . 6  1 3 0  1.20 
A r o o n a  ( A r o o n a  + MIS) 5 1 . 5  1 5 8 . 8  3 . 1  1 0 2  0.64 
AUS ( A r o o n a  + AUS) 3 5 . 7  9 0 . 6  2 . 5  7 7  0.86 
A r o o n a  ( A r o o n a  + 9 1 1 )  5 2 . 3  1 5 6 . 0  3 . 0  1 1 2  0.73 
9 1 1  ( A r o o n a  + 9 1 1 )  3 0 . 2  7 3 . 7  2 . 4  9 1  1.25 
C o r r  ( C o r r  + 1 0 6 1 )  5 0 . 0  1 2 2 . 1  2 . 5  1 2 4  1.01 
1 0 6 1  ( C o r r  + 1 0 6 1 )  4 0 . 3  9 9 . 2  2 . 5  1 1 9  1.20 
P < . 0 0 1  < . 0 0 1  0 . 0 1 1  < . 0 0 1  < .001 
SED 4 . 6  9 . 7  0 . 2  1 1  0.09 
CV% 1 9  1 5  1 3  1 7  15 
a A d j u s t e d  f o r  c o m p a r a t i v e  p u r p o s e s  b y  m u l t i p l y i n g  m i x t u r e  c o u n t s  b y  two 
b a s e d  o n  a 1 : 1  mixture. 
-22- 
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D .  M i x i n g  V a r i e t i e s  W i t h  a R a n g e  o f  M a t u r i t i e s  f o r  P o s s i b l e  D i s e a s e  and 
A g r o n o m i c  B e n e f i t s  
Objectives: To  e v a l u a t e  d i s e a s e  c o n t r o l  a n d  o t h e r  a g r o n o m i c  e f f e c t s  from 
g r o w i n g  v a r i e t i e s  w i t h  d i f f e r e n t  m a t u r i t i e s  a s  mixtures 
E x p e r i m e n t a l :  90BA59 ,  9 0 M T 6 0 / 6 3 5 1  EX 
D e s i g n :  S p l i t  p l o t  design 
T r e a t m e n t s :  T i m e  o f  s o w i n g :  1 .  1 s t  w e e k  o f  May. 
2 .  1 s t  w e e k  o f  June. 
V a r i e t i e s :  1 .  W i l g o y n e  ( - 8  d a y s  f r o m  f l o w e r i n g  d a t e  of 
Aroona). 
2 .  R e e v e s  (+1). 
3 .  S p e a r  (+8). 
4 .  O s p r e y  (+20). 
5 .  R e e v e s  + Wilgoyne. 
6 .  R e e v e s  + Spear. 
7 .  R e e v e s  + Osprey. 
R e p l i c a t i o n s :  Six 
P l o t  S i z e :  1 . 4  m x 2 5  m = 0 . 0 0 3 5  ha 
B u f f e r s :  B a r l e y  b u f f e r s  b e t w e e n  plots 
S i t e  D e t a i l s :  90BA59:  Sown B a d g i n g a r r a  R e s e a r c h  Station 
2 2 / 5 / 1 9 9 0  T i m e  1 s o w n ,  1 5 / 6 / 1 9 9 0  T i m e  2 sown 
1 0 5  k g / h a  A g r a s  N o .  1 a t  sowing 
5 0  k g / h a  U r e a  T i m e  1 1 6 / 7 / 1 9 9 0 ,  T i m e  2 9/8/1990 
90MT60:  Sown a t  M t  B a r k e r  R e s e a r c h  Station 
9 / 5 / 1 9 9 0  T i m e  1 s o w n ,  7 / 6 / 1 9 9 0  T i m e  2 sown 
1 5 0  k g / h a  A g r a s  N o .  1 a t  sowing 
8 0  k g / h a  U r e a  T i m e  1 2 8 / 6 / 1 9 9 0 ,  T i m e  2 19/7/1990 
A s s e s s m e n t s :  P e r  c e n t  d i s e a s e ,  g r a i n  y i e l d ,  y i e l d  components. 
Comments: 
B a d g i n g a r r a  
D i s e a s e  w a s  s i g n i f i c a n t l y  m o r e  s e v e r e  f r o m  May s o w i n g s  f o r  a l l  cultivars 
e x c e p t  t h e  l a t e  m a t u r i n g  O s p r e y  w h i c h  d e v e l o p e d  l i t t l e  d i s e a s e .  D i s e a s e  in 
m i x t u r e  t r e a t m e n t s  w a s  i n t e r m e d i a t e  b e t w e e n  t h e  c o m p o n e n t  c u l t i v a r s  grown 
a l o n e ,  t h a t  i s ,  n o t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  t h e  a r i t h m e t i c  a v e r a g e  o f  the 
c o m p o n e n t s  w e i g h t e d  f o r  t h e  p r o p o r t i o n  o f  t i l l e r s  o f  e a c h  c u l t i v a r  i n  the 
m i x t u r e .  Y i e l d s  o b s e r v e d  i n  m i x t u r e s  w e r e  g e n e r a l l y  s i m i l a r  t o  t h e  weighted 
a v e r a g e  o f  t h e  c o m p o n e n t s  ( T a b l e  1 2 ) .  I n  May a n d  J u n e  t h e  h i g h e s t  yielding 
t r e a t m e n t s  w e r e  u n m i x e d  S p e a r  a n d  m i x t u r e s  o f  R e e v e s  + S p e a r  a n d  R e e v e s  + 
O s p r e y .  M i x t u r e s  o f  R e e v e s  a n d  O s p r e y  g a v e  t h e  b i g g e s t  o b s e r v e d  yield 
i m p r o v e m e n t  c o m p a r e d  t o  y i e l d  e x p e c t e d  f o r  e i t h e r  s o w i n g  t i m e  (10-18%). 
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Some s i g n i f i c a n t  d i f f e r e n c e s  o c c u r r e d  b e t w e e n  t h e  g r o w t h  o f  c u l t i v a r s  as 
m i x t u r e s  o r  u n m i x e d .  I n  May s o w i n g s  R e e v e s  g r o w n  a s  a m i x t u r e  w i t h  S p e a r  had 
s i g n i f i c a n t l y  m o r e  h e a d s  p e r  p l a n t  b u t  s i g n i f i c a n t l y  l e s s  g r a i n  w e i g h t  per 
h e a d  t h a n  R e e v e s  g r o w n  a l o n e .  O s p r e y  g r o w n  w i t h  R e e v e s  h a d  s i g n i f i c a n t l y  less 
h e a d s  p e r  p l a n t  t h a n  w h e n  g r o w n  a l o n e .  I n  J u n e ,  R e e v e s  g r o w n  w i t h  S p e a r  had 
s i g n i f i c a n t l y  m o r e  p l a n t s  p e r  s q u a r e  m e t r e  t h a n  R e e v e s  g r o w n  a l o n e  ( T a b l e  14). 
Mt Barker 
D i s e a s e  w a s  s i g n i f i c a n t l y  m o r e  s e v e r e  f r o m  May s o w i n g s .  D i s e a s e  i n  mixture 
t r e a t m e n t s  w a s  i n t e r m e d i a t e  b e t w e e n  t h e  c o m p o n e n t  c u l t i v a r s  g r o w n  alone, 
e x c e p t  f o r  J u n e  s o w n  R e e v e s  + S p e a r  ( a t  Z 7 5 )  a n d  J u n e  s o w n  R e e v e s  + Osprey 
( a l l  t i m e s )  w h i c h  h a d  d i s e a s e  l e v e l s  n o t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  t h e  most 
d i s e a s e d  c o m p o n e n t  ( R e e v e s ) .  O f  u n m i x e d  c u l t i v a r s ,  R e e v e s  r e c o r d e d  the 
h i g h e s t  y i e l d  f r o m  May s o w i n g  ( b u t  n o t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  S p e a r )  and 
S p e a r  r e c o r d e d  t h e  h i g h e s t  y i e l d  f r o m  J u n e  s o w i n g  ( b u t  n o t  significantly 
d i f f e r e n t  f r o m  o t h e r  c u l t i v a r s ) .  O f  t h e  m i x t u r e s ,  R e e v e s  + S p e a r  y i e l d e d  the 
m o s t  f r o m  b o t h  May a n d  J u n e  s o w i n g s  a n d  w e r e  e q u i v a l e n t  t o  t h e  highest 
y i e l d i n g  u n m i x e d  c u l t i v a r  f r o m  e i t h e r  s o w i n g .  T h e r e  i s  n o  i n f o r m a t i o n  o n  the 
r e l a t i v e  p e r f o r m a n c e  o f  c u l t i v a r s  w i t h  m i x t u r e s  a s  t i l l e r  c o u n t s  f r o m  mixtures 
a r e  n o t  y e t  complete. 
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T a b l e  1 2 .  E f f e c t  o f  v a r i e t y  m i x t u r e s  o n  f o l i a r  d i s e a s e  a n d  g r a i n  y i e l d  of 
w h e a t  a t  t w o  t i m e s  o f  s o w i n g  a t  BRS, 908A59 
P e r  c e n t  l e a f  a r e a  affected 
Z50 X L 1 - 4  Z71  X1,1-4 
































R e e v e s  + Wilgoyne 35.4 37.7 (n.s.) 54.8 57.0 (n.s.) 2.08 2.10 (n.s.) 
R e e v e s  + Spear 34.9 29.6 (n.s.) 47.8 46.3 (n.s.) 2.46 2.41 (n.s.) 
R e e v e s  + Osprey 20.2 18.0 (n.s.) 32.2 27.9 (n.s.) 2.32 2.11 (n.s.) 
J u n e  Wilgoyne 34.9 - 67.5 - 2.11 - 
Reeves 21.1 - 49.2 - 2.21 - 
Spear 12.3 - 28.8 - 2.35 - 
Osprey 2.8 - 15.0 - 1.89 - 
R e e v e s  + Wilgoyne 29.1 29.0 (n.s.) 55.0 59.6 (n.s.) 2.07 2.15 (n.s.) 
R e e v e s  + Spear 17.3 16.7 (n.s.) 42.5 39.1 (n.s.) 2.39 2.28 (n.s.) 
R e e v e s  + Osprey 15.2 10.8 (n.s.) 37.7 29.9 (n.s.) 2.40 2.03 (n.s.) 
P TOS < .001 0.323 
SED 1.19 1.27 
P Var < .001 < .001 
SED 2.23 2.37 
P Interaction 0.005 < .001 < .001 
SED 3.16 3.36 0.17 
CV% 5 4  3 9  12 
A E x p e c t e d  = W e i g h t e d  mean o f  t h e  p u r e  components. 
B n . s .  = N o t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  o b s e r v e d  v a l u e ,  b y  F test. 
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T a b l e  1 3 .  E f f e c t  o f  t i m e  o f  s o w i n g  o n  f o l i a r  d i s e a s e  o f  w h e a t  g r o w n  a t  BRS, 
908A59 
T i m e  of 
sowing 
P e r  c e n t  l e a f  a r e a  affected 
Z50 XL1-4 Z71  XL1-4 
May 28.7 43.5 
June 18.9 42.2 
P < .001 .323 
SED 1.2 1.3 
CV% 54 39 
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T a b l e  1 4 .  E f f e c t  o f  v a r i e t y  m i x t u r e s  o n  y i e l d  r e l a t e d  c h a r a c t e r s  o f  w h e a t  at 
t w o  t i m e s  o f  s o w i n g  a t  BRS, 90BA59 
Treatments 
(mg) 
P l a n t s /  H e a d s /  H e a d s /  G r a i n  G r a i n  G r a i n  Grain 
m2a m2a p l a n t w t  w t  w t  wt 
g / m 2 a  g / h e a d  g/plant 
T i m e  1 
Wilgoyne 32.1 90 2.8 127 1.41 3.97 50.3 
Reeves 34.8 91 2.6 132 1.46 3.80 44.2 
Spear 38.6 119 3.1 140 1.18 3.63 42.9 
Osprey 35.1 120 3.5 136 1.13 3.89 43.1 
R e e v e s  ( R e e v e s  + Wilg) 32.5 87 2.7 121 1.39 3.70 46.8 
W i l g o y n e  ( R e e v e s  + Wilg) 31.0 87 2.8 126 1.46 4.05 51.1 
R e e v e s  ( R e e v e s  + Spear) 38.3 115 3.0 132 1.17 3.45 44.5 
S p e a r  ( R e e v e s  + Spear) 37.8 104 2.8 125 1.20 3.30 42.9 
R e e v e s  ( R e e v e s  + Osprey) 37.3 104 2.8 145 1.39 3.96 41.1 
O s p r e y  ( R e e v e s  + Osprey) 35.5 91 2.7 97 1.07 2.80 39.0 
T i m e  2 
Wilgoyne 36.4 90 2.4 110 1.29 3.07 50.0 
Reeves 39.4 80 2.1 115 1.44 3.08 49.0 
Spear 52.1 100 2.0 118 1.19 2.32 43.4 
Osprey 47.9 109 2.3 101 0.91 2.09 29.7 
R e e v e s  ( R e e v e s  + Wilg) 38.0 71 1.9 117 1.66 3.12 48.4 
W i l g o y n e  ( R e e v e s  + Wilg) 42.8 94 2.2 128 1.34 2.94 48.9 
R e e v e s  ( R e e v e s  + Spear) 49.3 92 1.9 130 1.41 2.64 46.1 
S p e a r  ( R e e v e s  + Spear) 46.8 90 1.9 106 1.17 2.26 40.7 
R e e v e s  ( R e e v e s  + Osprey) 37.8 89 2.4 114 1.30 3.11 41.6 
O s p r e y  ( R e e v e s  + Osprey) 48.5 115 2.4 106 0.91 2.19 34.5 
< .001 c .001 < .001 0.13 < .001 < .001 < 
.001 
SED 4.6 10.1 0.2 15 0.13 0.35 6.0 
CV% 17 15 12 18 15 16 10 
a A d j u s t e d  f o r  c o m p a r a t i v e  p u r p o s e s  b y  m u l t i p l y i n g  m i x t u r e  c o u n t s  by 
t w o  b a s e d  o n  a 1 : 1  mixture. 
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T a b l e  1 5 .  E f f e c t  o f  v a r i e t y  m i x t u r e s  o n  f o l i a r  d i s e a s e  a n d  y i e l d  o f  w h e a t  at 
t w o  t i m e s  o f  s o w i n g  a t  MBRS, 90MT60 
Treatments 260 
XL1-4 
P e r  c e n t  l e a f  a r e a  affected 
Z72 Z75 
X L 1 - 4  XL1-3 
Yield 
t/ha 
May Wilgoyne 52.0 79.4 96.9 2.01 
Reeves 41.5 66.4 84.2 2.37 
Spear 17.5 41.5 69.1 2.15 
Osprey 4.6 27.1 69.8 1.92 
R e e v e s  + Wilgoyne 48.3 69.4 93.5 2.21 
R e e v e s  + Spear 26.8 49.5 79.9 2.4 
R e e v e s  + Osprey 27.9 44.7 78.7 2.18 
J u n e  Wilgoyne 48.0 61.5 92.8 1.98 
Reeves 28.3 32.5 58.0 3.02 
Spear 11.7 15.6 49.5 3.15 
Osprey 6.3 18.6 38.6 3.02 
R e e v e s  + Wilgoyne 36.0 43.7 79.9 2.62 
R e e v e s  + Spear 18.7 23.2 58.1 3.16 
R e e v e s  + Osprey 24.2 31.3 58.6 2.93 
P ( T i m e  sowing) < .001 < .001 < .001 
SED 1.33 1.53 1.70 
P (Variety) < .001 < .001 < .001 
SED 2.48 2.86 3.19 
P (Interaction) 0.063 0.001 0.005 < .001 
SED 3.51 4.04 4.51 0.18 
CV% 5 0  3 9  2 5  10 
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T a b l e  1 6 .  E f f e c t  o f  t i m e  o f  s o w i n g  o n  f o l i a r  d i s e a s e  o f  w h e a t  g r o w n  a t  MBRS, 
90MT60 
Treatments 
P e r  c e n t  l e a f  a r e a  affected 
Z60 Z72 Z75 
XL- 1 - 4  XL- 1 - 4  XL- 1-3 
May 31.2 54.0 81.7 
June 24.7 32.3 62.2 
P < .001 < .001 < .001 
SED 1.33 1.53 1.70 
CV% 50 39 25 
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E .  G l a s s h o u s e  S c r e e n i n g  f o r  R e s i s t a n c e  t o  a .  A o d o r u m  i n  W h e a t  (with 
R . E .  Wilson) 
D u r i n g  t h e  y e a r  1 6  s e t s  o f  m a t e r i a l  w e r e  s c r e e n e d .  M a t e r i a l  c o m p r i s e d  stage 
1 . 2  a n d  s t a g e  2 l i n e s  a s  w e l l  a s  e x p e r i m e n t a l  T r i t i c u m  t a u s c h i i  material. 
T r i t i c u m  t a u s c h i i  a n d  d e r i v e d  lines. 
T e s t s  w e r e  c o n d u c t e d  o n  T r i t i c u m  t a u s c h i i  l i n e s  a n d  s y n t h e t i c  hexaploid 
d e r i v a t i v e s .  D e r i v a t i v e s  a r e  c a l l e d  s y n t h e t i c  b e c a u s e  t h e i r  production 
i m i t a t e s  t h e  n a t u r a l  c r o s s  o f  d u r u m  w i t h  t h e  p r i m i t i v e  g r a s s  species 
T .  t a u s c h i i  w h i c h  i n  t h e o r y  r e s u l t e d  i n  t h e  f i r s t  b r e a d  wheat. 
B e c a u s e  o t  t h e  l o w  p r o b a b i l i t y  o t  n a t u r a l  c r o s s e s  r e s u l t i n g  i n  hexaploid 
w h e a t s  i t  i s  g e n e r a l l y  c o n s i d e r e d  t h a t  t h e  T .  t a u s c h i i  c o m p o n e n t  i n  modern 
w h e a t s  i s  d e r i v e d  f r o m  a n a r r o w  g e n e t i c  b a s e .  I n  t h i s  c a s e  T .  t a u s c h i i  
p o p u l a t i o n s  m a y  e x h i b i t  u s e f u l  v a r i a t i o n  f o r  d e s i r a b l e  c h a r a c t e r s  s u c h  as 
d i s e a s e  r e s i s t a n c e  n o t  e x h i b i t e d  i n  m o d e r n  w h e a t s .  T h e  a i m  o f  t h e  current 
w o r k  w a s  t o  e x a m i n e  t h e  l e v e l  o f  r e s i s t a n c e  t o  S .  n o d o r u m  e x p r e s s e d  in 
s y n t h e t i c  h e x a p l o i d s  d e r i v e d  f r o m  r e s i s t a n t  d i p l o i d s  t h a t  h a d  b e e n  c r o s s e d  to 
s u s c e p t i b l e  t e t r a p l o i d s  ( T a b l e  17). 
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T a b l e  1 7 .  G l a s s h o u s e  r e s p o n s e s  o f  s y n t h e t i c  h e x a p l o i d  w h e a t s  ( 6 N )  a n d  their 
p a r e n t s  ( 2 N ,  4 N )  t o  S .  nodorum 
Names P l o i d y  Z S T 5 7  ZST57 
(repeat) 
T r i t i c u m  t a u s c h i i  lines 
Tt5271 2 1.2 1.0 
AUS18911 2 1.4 0.9 
AUS18913 2 2.0 1.1 
AUS21711 2 2.6 1.0 
AUS21712 2 1.6 1.3 
AUS21929 2 4.1 2.6 
T r i t i c u m  d u r u m  c v .  BITTERN-S 4 2.9 3.2 
H e x a p l o i d s  BITTERN-S/5271 6 3.7 3.3 
BITTERN-S/18911 6 4.1 3.0 
BITTERN-S/21711 6 3.8 3.2 
T r i t i c u m  d u r u m  c v .  INBAR 4 4.4 4.6 
H e x a p l o i d s  INBAR/18911 6 3.0 2.8 
INBAR/21712 6 2.9 2.5 
INBAR/21929 6 3.9 2.7 
INBAR/5271 6 2.6 3.1 
T r i t i c u m  d u r u m  c v .  K733 4 1.6 2.7 
H e x a p l o i d s  K733/18911 6 2.6 2.2 
K733/5271 6 2.3 2.1 
T r i t i c u m  d u r u m  c v .  K735 4 4.8 4.9 
H e x a p l o i d  K735/5271 6 3.1 3.5 
T r i t i c u m  d u r u m  c v .  LANGDON 4 3.4 3.5 
H e x a p l o i d s  LANGDON/18911 6 4.0 2.7 
LANGDON/18913 6 4.1 3.1 
LANGDON/18964 6 3.3 2.7 
LANGDON/21712 6 2.7 2.1 
LANGDON/21929 6 3.8 3.4 
T r i t i c u m  d u r u m  c v .  REICHENBACHII 4 4.5 3.9 
H e x a p l o i d  REICHENBACHII/21712 6 2.4 2.7 
C o n t r o l s  A U S 2 0 9 1 7  (R) 6 1.7 1.0 
CNT2 (R) 6 2.1 1.9 
GAMENYA (S) 6 4.8 4.9 
IDAHO (R) 6 1.8 2.3 
MILLEWA (S) 6 4.1 4.3 
P < .001 < .001 
LSD 0.7 0.9 
CV% 14.0 21.0 
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R e s i s t a n c e  i n  d i p l o i d  a c c e s s i o n s  i s  a t  l e a s t  a s  g o o d  a s  t h a t  o f  o u r  most 
r e s i s t a n t  h e x a p l o i d  s p r i n g  w h e a t .  I n  s y n t h e t i c  h e x a p l o i d s  t h e  r e s i s t a n c e  can 
b e  p a r t i a l l y  r e c o v e r e d .  R e c o v e r y  a p p e a r s  t o  d e p e n d  o n  t h e  s o u r c e  of 
r e s i s t a n c e  a s  w e l l  a s  t h e  b a c k g r o u n d  i n  w h i c h  i t  i s  b e i n g  expressed. 
D r s  E .  L a g u d a h  a n d  R .  A p p e l s ,  CSIRO C a n b e r r a ,  p r o v i d e d  t h e  l i n e s  f o r  t h i s  work. 
A n a l y s i s  o f  v a r i a n c e  c o m p o n e n t s  i n  1 9 9 0  g l a s s h o u s e  materials. 
D u r i n g  t h e  y e a r  t h e  d e s i g n  o f  g l a s s h o u s e  e x p e r i m e n t s  w a s  c h a n g e d  t o  p e r m i t  the 
s c r e e n i n g  o f  m o r e  m a t e r i a l .  I t  w a s  f o u n d  t h a t  a s s e s s m e n t  o f  non-segregating 
l i n e s  f r o m  t h e  mean  s c o r e  o f  e i g h t  i n d i v i d u a l  p l a n t s  r e s u l t e d  i n  h i g h  broad 
s e n s e  h e r i t a b i l i t i e s  s u c h  t h a t  r e d u c t i o n s  i n  t h e  p r e c i s i o n  o f  t h e  assessment 
c o u l d  b e  made w i t h o u t  d i f f i c u l t i e s  o f  l o w  h e r i t a b i l i t i e s .  Now a s s e s s m e n t s  are 
t h e  m e a n  s c o r e  o f  f o u r  i n d i v i d u a l  p l a n t s ,  p e r m i t t i n g  t w i c e  t h e  number  o f  lines 
t o  b e  s c r e e n e d .  T h e  b e n e f i t  o f  b e i n g  a b l e  t o  s c r e e n  many m o r e  l i n e s  outweighs 
t h e  d i s b e n e f i t  a s s o c i a t e d  w i t h  some  i n c r e a s e d  random v a r i a t i o n  c o m p a r e d  to 
g e n e t i c  v a r i a t i o n  ( r e d u c e d  b r o a d  s e n s e  heritability). 
T a b l e  1 8 .  B r o a d  s e n s e  h e r i t a b i l i t i e s  f r o m  g l a s s h o u s e  s c r e e n i n g  o f  wheat 
l i n e s  a t  t h e  s e e d l i n g  s t a g e  t o  S .  nodorum 
8 p l a n t s  p e r  e s t i m a t e  4 p l a n t s  p e r  estimate 
h 2  h2 
SET51 0.93 SET58 0.79 
52 0.94 69 0.65 
53 0.93 60 0.70 
54 0.92 61 0.85 
55 0.94 62 0.84 
56 0.91 63 0.79 
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F .  T i m e  o f  P l a n t i n g  a n d  V a r i e t y  E f f e c t s  o n  S e p t o r i a  D i s e a s e s  o f  Wheat  (with 
W. S m i t h ,  E s p e r a n c e )  
Objectives: To e s t a b l i s h  e a r l i e s t  p r a c t i c a l  p l a n t i n g  t i m e s  f o r  differing 
v a r i e t i e s  t o  m i n i m i z e  t h e  i m p a c t  o f  S e p t o r i a  d i s e a s e s  and 
m a x i m i z e  yield 
E x p e r i m e n t a l :  90MT15 a n d  9 0 E 1 2 / 6 3 5 3  EX 
Design: 
Treatments: 
S p l i t  p l o t  ( s o w i n g  t i m e  a s  m a i n  plots) 
M a i n  t r e a t m e n t  t i m e  o f  sowing: 
MTI5 E12 
1. Time 1 8/5/1990 17/5/1990 
2. Time 2 18/5/1990 30/5/1990 
3. Time 3 1/6/1990 11/6/1990 
4. Time 4 11/6/1990 22/6/1990 
S u b t r e a t m e n t  v a r i e t y  + / -  f u n g i c i d e  ( T i l t  0 . 5  L/ha): 
1 .  A r o o n a  ( m i d  s e a s o n ,  S .  nodorum susceptible). 
2 .  A r o o n a  + T i l t  @ Z55. 
3 .  S p e a r  ( l a t e  m a t u r i n g ,  S .  nodorum susceptible). 
4 .  S p e a r  + T i l t  @ Z55. 
5 .  XB895 ( l a t e  m a t u r i n g ,  S .  nodorum m o d e r a t e l y  resistant). 
6 .  XB895 + T i l t  @ Z55. 
R e p l i c a t i o n s :  Four 
P l o t  S i z e :  1 . 4  m x 2 5  m = 0 . 0 0 3 5  ha 
B u f f e r s :  B a r l e y  b u f f e r s  b e t w e e n  plots 
S i t e  D e t a i l s :  90MT15: Sown a t  Mount B a r k e r  R e s e a r c h  Station 
9 0 E 1 2 :  Sown a t  E s p e r a n c e  Downs R e s e a r c h  Station 
F e r t i l i z e r :  9 0 E 1 2 :  A l l  p l o t s  s o w n  w i t h  A g r a s  N o .  1 @ 1 2 5  kg/ha 
2 6 / 6 / 1 9 9 0  Urea @ 8 0  k g / h a  Time 1 
1 1 / 7 / 1 9 9 0  Urea @ 8 0  k g / h a  Time 2 
2 0 / 7 / 1 9 9 0  Urea @ 8 0  k g / h a  Time 3 
3 0 / 7 / 1 9 9 0  Urea @ 80  k g / h a  Time 4 
90MT15: A l l  plots s o w n  w i t h  A g r a s  No. 1 @ 150 kg/ha 
1 6 / 6 / 1 9 9 0  Urea @ 8 0  k g / h a  Time 1 
2 9 / 6 / 1 9 9 0  Urea @ 8 0  k g / h a  Time 2 
1 0 / 7 / 1 9 9 0  Urea @ 80  k g / h a  Time 3 
1 9 / 7 / 1 9 9 0  Urea @ 8 0  k g / h a  Time 4 
A s s e s s m e n t s :  D i s e a s e  a s  p e r  c e n t  l e a f  a r e a  a f f e c t e d  a t  a p p r o x i m a t e l y  Z39, 





A t  f l a g  e m e r g e n c e  ( Z 3 9 )  d i s e a s e  w a s  m o r e  s e v e r e  f r o m  a May 8 s o w i n g  t h a n  any 
l a t e r  s o w i n g  a n d  m i d - s e a s o n  c u l t i v a r  A r o o n a  h a d  m o s t  d i s e a s e  w h i l e  XB895 had 
l e a s t  ( T a b l e  1 9 ) .  By l a t e  f l o w e r i n g  ( 2 6 5 - 7 0 )  d i s e a s e  l e v e l s  f r o m  May 8 o r  18 
w e r e  e q u i v a l e n t ,  l a t e r  s o w i n g s  h a v i n g  p r o g r e s i v e l y  l e s s  d i s e a s e .  XB895 had 
l e s s  d i s e a s e  t h a n  S p e a r  o r  A r o o n a  a t  t h i s  s t a g e .  F u n g i c i d e  a p p l i e d  a t  255-59 
r e d u c e d  d i s e a s e  f o r  a l l  c u l t i v a r s ,  w i t h  f u n g i c i d e  t r e a t e d  XB895 h a v i n g  least 
d i s e a s e .  B y  l a t e  m i l k  d e v e l o p m e n t  s t a g e  ( Z 7 5 - 8 0 )  d i s e a s e  h a d  b e c o m e  most 
s e v e r e  o n  t h e  l a t e s t  s o w i n g  t i m e .  T h i s  r e s u l t e d  f r o m  a v e r y  w e t  f i n i s h  after 
a m o d e r a t e l y  d r y  S e p t e m b e r .  H e n c e  l a t e r  p l a n t i n g s  w e r e  e x p o s e d  t o  w e t t e r  late 
f i n i s h i n g  c o n d i t i o n s  w h i l e  e a r l i e r  p l a n t i n g s  h a d  a l r e a d y  p r o g r e s s e d  through 
m i l k  d e v e l o p m e n t  b y  t h i s  t i m e .  T h e  e f f e c t  o f  a w e t  f i n i s h  w a s  a l s o  e v i d e n t  on 
l a t e r  m a t u r i n g  c u l t i v a r s  S p e a r  a n d  XB895 w h i c h  h a d  d e v e l o p e d  m o r e  d i s e a s e  on 
a v e r a g e  t h a n  A r o o n a  a t  t h e  f i n a l  a s s e s s m e n t .  I n t e r a c t i o n  e f f e c t s  o v e r  all 
d i s e a s e  d a t a  a r e  g i v e n  i n  T a b l e  2 0  a n d  F i g u r e  6 .  W i t h o u t  f u n g i c i d e  total 
d i s e a s e  g e n e r a l l y  d i m i n i s h e d  w i t h  l a t e r  t i m e s  o f  s o w i n g  f o r  A r o o n a  a n d  Spear 
b u t  w a s  l i t t l e  a f f e c t e d  b y  s o w i n g  t i m e  f o r  X B 8 9 5 .  S i g n i f i c a n t  differences 
b e t w e e n  t h e  u n s p r a y e d  c u l t i v a r s  o c c u r r e d  a t  t h e  e a r l i e s t  s o w i n g  only. 
F u n g i c i d e  r e d u c e d  d i s e a s e  s i g n i f i c a n t l y  f o r  a l l  c u l t i v a r s  a t  t h e  f i r s t  two 
s o w i n g  d a t e s  a n d  f o r  A r o o n a  a t  t h e  t h i r d  s o w i n g  d a t e .  F u n g i c i d e  h a d  no 
s i g n i f i c a n t  e f f e c t  a t  t h e  f i n a l  s o w i n g  d a t e ,  p r o b a b l y  b e c a u s e  m o s t  disease 
d e v e l o p m e n t  o c c u r r e d  v e r y  l a t e ,  b e y o n d  t h e  t i m e  f o r  w h i c h  t h e  fungicide 
r e m a i n e d  effective. 
F o r  a l l  c u l t i v a r s ,  y i e l d s  w e r e  f r e q u e n t l y  h i g h e r  a t  l a t e r  s o w i n g s  ( T a b l e  21, 
F i g u r e  7 ) .  F u n g i c i d e  h a d  a s i g n i f i c a n t  e f f e c t  o v e r a l l ,  b u t  f u n g i c i d e  effects 
o n  i n d i v i d u a l  c u l t i v a r s  w e r e  n o t  s i g n i f i c a n t  ( e x c e p t  f o r  A r o o n a  a t  May 8 
b e c a u s e  o f  w h e e l  damage  t o  p l o t s  d u r i n g  s p r a y i n g ) .  Y i e l d s  o f  S p e a r  with 
f u n g i c i d e  w e r e  0 . 2 - 0 . 4  t / h a  h i g h e r  t h a n  w i t h o u t  f u n g i c i d e  b u t  t h e  e f f e c t s  were 
n o t  s i g n i f i c a n t  a t  i n d i v i d u a l  s o w i n g  t i m e s .  S p e a r  h a d  t h e  h i g h e s t  overall 
y i e l d s  b u t  s u r p r i s i n g l y  o n l y  o u t y i e l d e d  A r o o n a  s i g n i f i c a n t l y  a t  t h e  latest 
sowing. 
H e n c e  w h i l e  e a r l y  d i s e a s e  w a s  m o r e  s e v e r e  w i t h  e a r l y  s o w i n g ,  l a t e  wet 
c o n d i t i o n s  a l l o w e d  l a t e r  s o w i n g s  t o  f i n i s h  w e l l  d e s p i t e  some  l a t e  disease 
b u i l d u p .  B a r l e y  Y e l l o w  D w a r f  o c c u r r e d  t h r o u g h o u t  t h e  trial. 
Esperance 
A v e r a g e  t o t a l  d i s e a s e  d i m i n i s h e d  s i g n i f i c a n t l y  w i t h  l a t e r  s o w i n g ,  w i t h  sowings 
a t  3 0 / 5  o r  1 1 / 6  h a v i n g  s i m i l a r  d i s e a s e  l e v e l s  o v e r a l l .  T h e  m i d  May (early) 
s o w i n g  o f  l a t e r  m a t u r i n g  c u l t i v a r s  ( S p e a r  a n d  XB895)  h a d  d i s e a s e  levels 
e q u i v a l e n t  t o  l a t e  May s o w i n g  o f  A r o o n a .  A r o o n a  h a d  s i g n i f i c a n t l y  more 
d i s e a s e  t h a n  S p e a r  o r  X B 8 9 5 .  F u n g i c i d e  r e d u c e d  d i s e a s e  a n d  e f f e c t s  were 
g r e a t e s t  f o r  e a r l i e r  s o w i n g s  ( T a b l e  2 2 ,  F i g u r e  8). 
I n  g e n e r a l ,  y i e l d s  w e r e  h i g h e r  a t  e a r l i e r  s o w i n g s  ( F i g u r e  9 ) .  Under 
c o n d i t i o n s  o f  l a t e  f i n i s h i n g  r a i n s ,  a v e r a g e  y i e l d  d e c l i n e d  a b o u t  0 . 3  t / h a  for 
e v e r y  f o r t n i g h t  d e l a y  i n  s o w i n g  a f t e r  m i d  May. S p e a r  y i e l d e d  l e s s  a t  May 17 
t h a n  a t  May 3 0  b u t  n o t  s i g n i f i c a n t l y  s o .  XB895 h a d  s i g n i f i c a n t l y  l o w e r  yields 
t h a n  t h e  o t h e r  c u l t i v a r s  w h i c h  i s  u n c h a r a c t e r i s t i c .  T h i s  w a s  p o s s i b l y  the 
r e s u l t  o f  u s i n g  CVT s e e d  w h i c h  h a d  b e e n  s l i g h t l y  d a m a g e d  b y  m o i s t u r e  during 
summer s t o r a g e  a t  Wongan Hills. 
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F u n g i c i d e  s i g n i f i c a n t l y  i m p r o v e d  o v e r a l l  y i e l d  a n d  t h e r e  w a s  a significant 
f u n g i c i d e  b y  t i m e  o f  s o w i n g  i n t e r a c t i o n  s u c h  t h a t  o n l y  t h e  e a r l i e s t  sowing 
d a t e  s h o w e d  a s i g n i f i c a n t  i n d i v i d u a l  e f f e c t  o f  i n c r e a s e d  y i e l d  w i t h  fungicide 
( T a b l e  2 3 ,  F i g u r e  10). 
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T a b l e  1 9 .  E f f e c t  o f  t i m e  o f  s o w i n g  a n d  f u n g i c i d e  o n  f o l i a r  d i s e a s e  o f  three 
v a r i e t i e s  o f  w h e a t  a t  MBRS, 90MT15 
P e r  c e n t  l e a f  a r e a  affected 
Z39 Z 6 5 - 7 0  Z75-80 
XL- 1 - 4  XL- 1 - 4  XL- 1-4 
M a i n  Treatment 
T i m e  o f  Sowing 
8/5 12.1 22.4 65.9 
18/5 5.7 21.5 59.0 
1/6 3.8 11.6 68.7 
11/6 3.3 4.9 79.9 
< .001 < .001 0.003 
SED 1.16 2.59 3.87 
S u b  Treatments 
V a r i e t i e s  +/- Fungicide 
Aroona 11.4 19.1 70.4 
A r o o n a  + Tilt - 12.7 50.4 
Spear 4.5 20.5 76.8 
S p e a r  + Tilt - 15.5 66.9 
XB895 2.7 14.5 79.1 
XB895 + Tilt - 8.3 66.6 
P < .001 < .001 < .001 
SED 0.91 1.56 2.57 
I n t e r a c t i o n  P < . 0 0 1  < . 0 0 1  < .001 
CV% 8 3  7 6  23 
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T a b l e  2 0 .  E f f e c t  o f  t i m e  o f  s o w i n g  a n d  f u n g i c i d e  o n  f o l i a r  d i s e a s e  o f  three 







T o t a l  disease 
f r o m  r a t i n g s  a t  Z39, 
Spear 
+Fung Nil 
Z 6 5 ,  Z75) 
XB895 
+Fung X 
8/5 129.8 94.0 115.7 92.5 96.0 74.3 100.4 
18/5 94.1 67.9 104.2 72.7 108.0 67.9 85.8 
1/6 84.9 52.3 99.6 93.2 95.1 79.4 84.1 
11/6 92.5 84.0 87.8 85.1 90.4 88.8 88.1 
X 100.3 74.5 101.8 85.9 97.4 77.6 89.6 
T i m e  o f  sowing: 










T a b l e  2 1 .  E f f e c t  o f  t i m e  o f  s o w i n g  a n d  f u n g i c i d e  o n  g r a i n  y i e l d  o f  three 
w h e a t  v a r i e t i e s  a t  MBRS, 90MT15 
Y i e l d  (t/ha) 
S o w i n g  A r o o n a  S p e a r  XB895 
d a t e  N i l  +F N i l  +F N i l  +F 
X 
8/5 3.5 2.8 3.1 3.5 3.0 3.4 3.2 
18/5 3.3 3.5 3.6 3.9 3.5 3.5 3.6 
1/6 3.7 4.0 4.1 4.4 3.8 4.2 4.0 
11/6 3.8 3.9 4.6 4.4 4.2 4.3 4.2 
X 3.6 4.0 3.7 3.8 
T.O.S. P < .01 
Var. P < .001 
Fung. P < .05 
T.O.S. x Var. x Fung. P < .01 Sed = 0.26. 
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Figure 6. Effect of time of  sowing and fungicide (0.5L Tilt! ha) on disease of  three cultivars of  wheat differing in 










8-May 18-May 1-Jun 11-Jun 
• Aroona - F 
A Aroona + F 
O Spear - F 
O Spear + F 
O XB895 - F 
• XB895 + F 
Figure 7. Yield at four times o f  sowing of  three cultivars of  wheat with and without fungicide at Mt Barker, 
90Mt 15 . 
8-May 18-May 1-Jun 11-Jun 
• Aroona - F 
A Aroona + F 
O Spear - F 
• •  Spear + F 
El XB895 - F 
M XB895 + F 
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T a b l e  2 2 .  E f f e c t  o f  t i m e  o f  s o w i n g  a n d  f u n g i c i d e  o n  f o l i a r  d i s e a s e  o f  three 
v a r i e t i e s  o f  w h e a t  g r o w n  a t  EDRS, 90E12 
A r e a  u n d e r  t h e  d i s e a s e  p r o g r e s s  curve 
( D i s e a s e  summed o v e r  w e e k l y  observations 
b e t w e e n  Z38 a n d  Z85) 
L e a f  1 L e a f  2 L e a f  3 XL1 -3 






























V a r i e t i e s  +/- Fungicides 
Aroona 2.1 33.4 137.8 57.7 
A r o o n a  + Tilt 1.5 13.3 88.8 34.5 
Spear 1.9 12.6 101.6 38.7 
S p e a r  + Tilt 1.1 5.3 58.9 21.8 
XB895 3.6 19.4 106.8 43.3 
XB895 + Tilt 2.6 7.0 63.0 24.2 
P < .001 < .001 < .001 < .001 
SED 0.5 2.5 6.2 2.7 
I n t e r a c t i o n  P 0.002 < .001 0.053 0.005 
CV% 60 47 19 21 
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T a b l e  2 3 .  E f f e c t  o f  t i m e  o f  s o w i n g  a n d  f u n g i c i d e  o n  g r a i n  y i e l d  o f  three 




S p e a r  XB895 X 
1 7 / 5  4 . 7  4 . 3  4 . 0  4.4 
3 0 / 5  4 . 4  4 . 7  3 . 9  4.3 
1 1 / 6  4 . 1  3 . 9  3 . 5  3.8 
2 2 / 6  3 . 8  3 . 8  3 . 4  3.7 
X 4 . 3  4.2 3 . 7  4.0 
S o w i n g  Fungicide 
d a t e  N i l  f u n g i c i d e  + Fungicide 
1 7 / 5  4 . 2  4.5 
3 0 / 5  4 . 2  4.4 
1 1 / 6  3 . 7  3.9 
2 2 / 6  3 . 7  3.6 
X 4 . 0  4.1 
T . O . S .  P < . 0 1  S e d  = 0.15 
V a r .  P < . 0 0 1  S e d  = 0.05 
F u n g .  P < . 0 0 1  S e d  = 0.04 
T . O . S .  x V a r .  P < . 0 0 1  S e d  = 0.17 
T . O . S .  x F u n g .  P < . 0 5  S e d  = 0.16 
V a r .  x F u n g .  n.s. 
T . O . S .  x V a r .  x F u n g .  n.s. 
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Figure 8. Effect of time of  sowing and fungicide (0.5L Tilt! ha) on disease on three cultivars o f  wheat differing in 










17-May 30-May 11-Jun 22-Jun 
• Aroona - F 
A Aroona + F 
O Spear - F 
• Spear + F 
O XB895 -F 
▪ XB894 + F 
Figure 9. Yield o f  three cultivars of  wheat from four times of  sowing at Esperance Downs, 90E12. 
YIELD (t/ha) 




Figure 10. Effect of  fungicide (0.5L Tilt! ha) at four times of sowing on yield of  wheat at Esperance Downs, 90E12. 
YIELD (t/ha) 




G. New F u n g i c i d e s  f o r  C o n t r o l  o f  S e p t o r i a  D i s e a s e s  i n  Wheat 
O b j e c t i v e s :  To  c o m p a r e  a r a n g e  o f  n e w  p r o d u c t s  f o r  c o n t r o l  o f  S e p t o r i a  
d i s e a s e s  w i t h  t h e  c u r r e n t  s t a n d a r d  c h e m i c a l  - TILT 
E x p e r i m e n t a l :  9 0 B A 1 5 / 2 1 0 9  EX ( 9 0 E 5 2 0  w a s  d i s c o n t i n u e d  b e c a u s e  o f  v e r y  severe 
R h i z o c t o n i a  a n d  a b s e n c e  o f  l e a f  disease) 
D e s i g n :  R a n d o m i z e d  b l o c k  design 






N i l  ( p l a n n e d  t r e a t m e n t  n o t  available) 
A l t o  ( c y p r o c o n a z o l e  1 0 0  g / L )  0 . 6  L/ha 
A l t o - E l i t e  ( c y p r o c o n a z o l e  + 
c h l o r o t h a l o n i l  4 0  g + 3 7 5  g / L )  1 L/ha 
5. F o l i c u r  ( t e b u c o n a z o l e  2 6 0  g/L) 0 . 5  L/ha 
6. RH 7 5 9 2  5F ( 5 0  g/L) 1 . 5  L/ha 
7. S p o r t a k  ( p r o c h l o r a z  4 5 0  g/L) 0 . 5  L/ha 
8. I m p a c t  ( f l u t r i f o l  2 5 0  g/L) 0 . 5  L/ha 
9. T r i u m p h  ( f l u s i l a z o l  + 
c h l o r o t h a l o n i l  8 0  + 2 0 0  g/L) 1 L/ha 
10. T i l t  ( p r o p i c o n a z o l e  2 5 0  g/L) 0 . 5  L/ha in 4 5  L w a t e r  + 
11. T i l t  ( p r o p i c o n a z o l e  2 5 0  g/L) 0 . 5  L/ha in 2 0 0  L water 
12. T i l t  ( p r o p i c o n a z o l e  2 5 0  g/L) 0 . 3 3  L/ha in 2 0 0  L water 
R e p l i c a t i o n s :  Four 
P l o t  S i z e :  1 . 4  m x 2 5  m = 0 . 0 0 3 5  ha 
B u f f e r s :  B a r l e y  b u f f e r s  b e t w e e n  plots 
S i t e  D e t a i l s :  1 5 / 6 / 1 9 9 0  Sown a t  B a d g i n g a r r a  R e s e a r c h  Station 
2 0 / 9 / 1 9 9 0  A l l  t r e a t m e n t s  applied 
F e r t i l i z e r :  1 0 5  k g / h a  A g r a s  N o .  1 a t  sowing 
8 / 9 / 1 9 9 0  5 0  k g / h a  Urea 
A s s e s s m e n t s :  P e r  c e n t  d i s e a s e  a t  Z70 a n d  Z 8 0 ,  g r a i n  yield 
Comments: 
S p r i n g  c o n d i t i o n s  a t  B a d g i n g a r r a  w e r e  n o t  v e r y  f a v o u r a b l e  f o r  l e a f  d i s e a s e  in 
1 9 9 0 .  T h e r e  w a s  l i t t l e  a d d i t i o n a l  d i s e a s e  d e v e l o p m e n t  i n  t h e  f o u r  weeks 
b e t w e e n  s p r a y  t r e a t m e n t  a n d  i n i t i a l  d i s e a s e  a s s e s s m e n t  a s  s h o w n  b y  t h e  small 
d i f f e r e n c e  i n  s c o r e s  o f  n i l  a n d  T i l t  t r e a t e d  p l o t s  ( T a b l e  2 4 ) .  A t  t h e  first 
a s s e s s m e n t  A l t o - E l i t e ,  F o l i c u r ,  S p o r t a k ,  I m p a c t  a n d  T r i u m p h  h a d  t h e  lowest 
d i s e a s e  d e v e l o p m e n t .  A t  t h e  s e c o n d  a s s e s s m e n t  o n l y  A l t o - E l i t e  a n d  Triumph 
( b o t h  o f  w h i c h  c o n t a i n e d  c h l o r o t h a l o n i l )  c a u s e d  s i g n i f i c a n t  disease 
r e d u c t i o n s .  T i l t  u s e d  a t  0 . 3 3  L / h a  g a v e  e q u i v a l e n t  r e s u l t s  t o  0 . 5  L / h a  and 
u s i n g  l o w e r  w a t e r  v o l u m e s  f o r  s p r a y  d i d  n o t  s i g n i f i c a n t l y  e f f e c t  the 




T a b l e  2 4 .  E f f e c t  o f  f u n g i c i d e  s p r a y  t r e a t m e n t s  o n  S e p t o r i a  nodorum blotch 
f o l i a r  d i s e a s e  a n d  y i e l d  o f  w h e a t  g r o w n  a t  B a d g i n g a r r a  Research 
S t a t i o n ,  90BA15 
Treatments 
8 / 1 0  2 3 / 1 0  Yield 
Z70 Z80 t/ha 
XL- 1 - 4  XL- 1-2 
Nil 50.6 73.7 1.70 
Nil 54 72.4 1.69 
Alto 50.8 72.4 1.60 
Alto-Elite 42 54.7 1.82 
Folicur 41.3 59.8 1.69 
RH7592 52.3 62.5 1.64 
Sportak 43.1 68.8 1.75 
Impact 43.3 63.6 1.63 
Triumph 41 50.5 1.63 
T i l t ,  0.5 L i n  4 5  L H20 42.7 59.4 1.65 
T i l t ,  0.5 L i n  2 0 0  L H20 47.1 70.8 1.71 
T i l t ,  0.33 i n  2 0 0  L H20 46.4 66.5 1.76 
P 0.041 0.027 0.41 
SED 4.4 6.9 0.09 
CV% 20 35 7 
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H .  I s  S e e d  I n f e c t i o n  a S i g n i f i c a n t  S o u r c e  o f  E a r l y  I n o c u l u m  o f  5eptoria 
p o d o r  ? 
O b j e c t i v e s :  T o  e v a l u a t e  t h e  e f f e c t  o f  s e e d  b o r n e  i n f e c t i o n  o f  S .  n o d o r u m  as 
e a r l y  s e a s o n  inoculum 
E x p e r i m e n t a l :  9 0 A 4 / 2 1 0 9  EX 
D e s i g n :  R a n d o m i z e d  b l o c k  design 
T r e a t m e n t s :  1 .  T i n c u r r i n  (10% S .  n o d o r u m  i n f e c t i o n )  untreated. 
2 .  T i n c u r r i n  (10% S .  n o d o r u m  i n f e c t i o n )  t r e a t e d  @ 1 5 0  g/kg 
B a y t a n  s e e d  treatment. 
3 .  T i n c u r r i n  ( i n f e c t e d  s e e d )  untreated. 
4 .  T i n c u r r i n  ( i n f e c t e d  s e e d )  t r e a t e d  @ 1 5 0  g / k g  B a y t a n  seed 
treatment. 
R e p l i c a t i o n s :  Four 
P l o t  S i z e :  1 . 4  m x 2 5  m = 0 . 0 0 3 5  ha 
B u f f e r s :  B a r l e y  b u f f e r s  b e t w e e n  plots 
S i t e  D e t a i l s :  1 9 / 5 / 1 9 9 0  Sown a t  A v o n d a l e  R e s e a r c h  S t a t i o n  o n  l a n d  not 
c r o p p e d  t o  w h e a t  f o r  t w o  y e a r s  a n d  d i s t a n t  f r o m  neighbouring 
w h e a t  s t u b b l e  paddocks 
A s s e s s m e n t s :  E m e r g e n c e ,  c o l e o p t i l e  l e s i o n s  @ Z 1 2 ,  l e a f  l e s i o n  c o u n t s ,  per 
c e n t  l e a f  d i s e a s e  @ Z 1 5 ,  Z32 •and 2 8 5 ,  yield 
Comments: 
T h e  t w o  s e e d  s o u r c e s  h a d  d i f f e r e n t  e m e r g e n c e  a n d  e a r l y  d r y  w e i g h t .  Baytan 
s i g n i f i c a n t l y  i m p r o v e d  e m e r g e n c e  o f  t h e  s e e d  l i n e  t h a t  w a s  i n f e c t e d  with 
f i .  n o d o r u m  b u t  h a d  n o  s i g n i f i c a n t  e f f e c t  o n  t h e  u n i n f e c t e d  s e e d  line 
( T a b l e  2 5 ) .  L e s i o n e d  c o l e o p t i l e s  w e r e  s i g n i f i c a n t l y  m o r e  n u m e r o u s  from 
u n t r e a t e d  i n f e c t e d  s e e d  h o w e v e r  n o  S e p t o r i a  n o d o r u m  c o u l d  b e  r e c o v e r e d  from 
c o l e o p t i l e  l e s i o n s .  B a y t a n  r e d u c e d  t h e  i n c i d e n c e  o f  p l a n t s  w i t h  l e a f  lesions 
r e g a r d l e s s  o f  s e e d  s o u r c e .  M o s t  l e a f  i s o l a t i o n s  w e r e  P h o m a  s p .  a n d  S e p t o r i a  
a v e n a e  f . s p .  t r i t i c i  w a s  r e c o v e r e d  f r o m  o n e  l e s i o n .  No S e p t o r i a  n o d o r u m  was 
r e c o v e r e d  f r o m  t h e  l e a f  l e s i o n s .  B a y t a n  r e d u c e d  l e a f  d i s e a s e  o n  young 
s e e d l i n g s  o f  t h e  i n f e c t e d  s e e d  s o u r c e  b u t  t h e  e f f e c t  w a s  n o t  a p p a r e n t  later. 
T h e r e  w a s  n o  s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  l e a f  d i s e a s e  o f  p l a n t s  g r o w n  from 
i n f e c t e d  o r  u n i n f e c t e d  s e e d .  B a y t a n  h a d  n o  s i g n i f i c a n t  e f f e c t  o n  grain 
y i e l d .  I n  c o n c l u s i o n ,  u n d e r  c o n d i t i o n s  o f  l o w  e x t e r n a l  i n o c u l u m  contribution 
t o  d i s e a s e ,  1 0  p e r  c e n t  i n f e c t i o n  o f  s e e d  w i t h  S .  n o d o r u m  d i d  n o t  m a k e  any 
s i g n i f i c a n t  c o n t r i b u t i o n  t o  f o l i a r  disease. 
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T a b l e  2 5 .  E f f e c t  o f  s e e d  b o r n e  S .  nodorum a n d  s e e d  t r e a t m e n t  o n  g r o w t h  and 





Plants/ with plants D r y  P e r  c e n t  leaf 
m2 lesion- having w e i g h t  a r e a  affected Yield 
Z12 ed leaf g / m 2  18/7 14/8 15/10 t/ha 
coleop- lesions Z 1 5 / 2 4  Z15/24 Z32 Z85 
tiles 214_ 
_ 11/6/90 11/6/90 28/6/90 1 8 / 7 / 9 0  L4 XL4-5 XL3-4 
Tincurrin 30.8 10.3 10.5 4 9 . 6  36.9 4.8 66.8 3.37 
10% infected, 
untreated 










38.8 0.3 2.3 6 6 . 6  19.8 2.3 79.4 3.63 
P < .001 < .001 < .001 . 0 0 4  0.161 0.018 0.005 0.002 
SED 1.3 1.71 1.3 4 . 2 6  8.39 0.9 3.1 0.08 
CV% 27 34 28 1 0  1 2 7  138 20 3 
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I .  A r e  A s c o s p o r e s  a S i g n i f i c a n t  S o u r c e  o f  I n f e c t i o n  o f  5eptoria 
p o d o r  ? 
Objectives: To  d e t e r m i n e  t h e  e x t e n t  o f  a s c o s p o r e  d i s p e r s a l  o f  Leptosphaeria 
nodorum f r o m  w h e a t  stubble. 
S i t e  D e t a i l :  5 m x 5 m s q u a r e  o f  w h e a t  s t r a w  c o l l e c t e d  f r o m  B a d g i n g a r r a  and 
Mt B a r k e r  R e s e a r c h  S t a t i o n s  w i t h  B u r k h a r d  s p o r e  t r a p  i n  the 
centre. 
A s s e s s m e n t s :  Numbers  o f  L e p t o s p h a e r i a  nodorum a n d  M y c o s p h a e r e l l a  araminicola 
a s c o s p o r e  p e r  d a y ,  d a i l y  rainfall 
Comments: 
On t h e  b a s i s  o f  s p o r e  m o r p h o l o g y ,  a s c o s p o r e s  o f  b o t h  L e p t o s p h a e r i a  nodorum 
( L n )  a n d  M y c o p h a e r e l l a  g r a m i n i c o l a  (Mg) w e r e  o b s e r v e d .  O v e r  t h e  complete 
p e r i o d ,  a n  a v e r a g e  o f  7 (max 2 9 )  a s c o s p o r e s / m 3 / d a y  w e r e  t r a p p e d  f o r  Ln and 
o n  a v e r a g e  o f  27  (max 1 3 6 )  a s c o s p o r e s / m 3 / d a y  f o r  Mg. F o r  Mg, maximum spores 
w e r e  t r a p p e d  o n  t h e  f i r s t  d a y  a f t e r  s t r a w  w a s  s p r e a d .  E x c l u d i n g  this 
o b s e r v a t i o n ,  a v e r a g e  s p o r e  c o u n t s  f o r  1 2 - 1 8  d a y  p e r i o d s  i n  e a r l y  May, J u n e  or 
J u l y  w e r e  s i m i l a r  ( 2 6 ,  27  a n d  2 2  s p o r e s / m 3 / d a y  r e s p e c t i v e l y ) .  S p o r e  counts 
f o r  Ln w e r e  a l s o  l i t t l e  c h a n g e d  t h r o u g h  t h e  same p e r i o d  ( 9 ,  8 and 
5 s p o r e s / m 3 / d a y  respectively). 
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J .  R e s p o n s e s  o f  S t a g e  3 a n d  4 B r e e d i n g  L i n e s  t o  L e a f  D i s e a s e s  
C o n t r i b u t i o n s  t o  t h e  a s s e s s m e n t  o f  a d v a n c e  s t a g e  b r e e d i n g  l i n e s  w e r e  made for 
r e s p o n s e  t o  S .  n o d o r u m ,  S .  t r i t i c i  a n d  P .  t r i t i c i - r e p e n t i s .  S .  nodorum was 
a s s e s s e d  i n  t h e  g l a s s h o u s e .  S .  t r i t i c i  w a s  a s s e s s e d  f r o m  a n  i n o c u l a t e d  row 
n u r s e r y  c a r r y i n g  s e v e r e  d i s e a s e  a t  S o u t h  P e r t h .  P .  t r i t i c i - r e p e n t i s  was 
a s s e s s e d  o n  s t r a w  i n o c u l a t e d  r o w s  a t  t i l l e r i n g  a t  e a s t  Chapman ( T a b l e  26). 
L o w e s t  s c o r i n g  l i n e s  f o r  S .  nodorum w e r e  7 8 Z : 9 7 6 ,  7 9 W : 7 8 1 ,  8 0 Z : 9 2 9 ,  81W:1105, 
8 2 Z : 1 1 6 4 ,  8 3 2 : 1 1 6 2 ,  8 3 Z : 1 1 6 3 ,  8 4 Z : 1 1 6 1 ,  8 4 Z : 1 1 7 0 ,  1 W : 1 1 0 3 ,  R A C 5 2 9 : 9 1 1  and 
R A C 5 3 9 : 1 0 6 1 .  S t a g e  3 a n d  4 l i n e s  r e p r e s e n t  c o n t r i b u t i o n s  f r o m  t h e  t h r e e  wheat 
b r e e d i n g  p r o g r a m m e s .  T h e  l o w e s t  s c o r i n g  1 0  l i n e s  f r o m  t h e  d i s e a s e  programme 
a v e r a g e d  3 . 2  + 0 . 2  w h i c h  w a s  s i g n i f i c a n t l y  l o w e r  t h a n  t h e  l o w e s t  1 0  l i n e s  from 
t h e  y i e l d  o r  d r y l a n d  p r o g r a m m e s  ( 4 . 1  + 0 . 1  a n d  4 . 6  + 0 . 1  respectively). 
O u t s t a n d i n g  l i n e s  f o r  S .  t r i t i c i  w e r e  8 1 Z : 1 1 6 8 ,  8 2 W : 1 1 3 2 ,  8 4 W : 1 1 3 5  and 
8 4 Z : 1 1 7 0 .  F o r  P .  t r i t i c i - r e p e n t i s  l o w e s t  s c o r i n g  l i n e s  w e r e  79W:793, 
7 9 Y : 1 1 1 3 ,  7 9 Y : 1 1 1 4 ,  7 9 Y : 1 1 8 0 ,  8 1 W : 1 1 4 8 ,  8 1 Z : 1 0 5 8 ,  8 2 W : 1 0 8 0 ,  83Z:1166, 
8 4 Z : 1 1 5 6 ,  84Z:1170. 
T a b l e  2 6 .  R e s p o n s e s  o f  1 9 9 0  s t a g e  3 a n d  4 l i n e s  a n d  c o n t r o l s  t o  Septoria 




S T - S P 9 0  YS-EC90 
( 0 - 9 )  (%L 3,4) 
Line SN-GH90 S T - S P 9 0  YS-EC90 
( 0 - 5 )  ( 0 - 9 )  (%L 3,4) 
Aroona 3.8 6 34 81Y:970 4.6 8 40 
Corrigin 4.8 7 * 81Y:971 4.7 9 65 
Cranbrook 3.5 8 55 81Z:1051 3.8 7 19 
Eradu 5 7 13 81Z:1058 4.6 8 11 
Gutha 5 8 30 81Z:1168 4.8 6 28 
Kuhn 4.7 8 24 82W:1004 4.8 8.5 48 
Reeves 4.8 8 63 82W:1080 4.7 6.5 8 
Spear 4.8 5.5 13 82W:1082 5 8 19 
Sunfield 4.6 7 88 82W:1097 4.5 9 28 
Tincurrin 4.8 8 45 82W:1098 5 8 55 
77W:884 5 7.5 60 82W:1131 4.2 9 35 
77W:888 4 9 34 82W:1132 4.5 6 48 
77Z:893 5 7.5 50 82W:1134 4.8 7.5 40 
782:895 4.8 7 28 82Y:1185 5 8 65 
78Z:976 3 7 43 82Y:1186 4.6 8 35 
79W:781 3.1 8 50 82Y:1187 5 8 53 
79W:793 4.8 8.5 14 82Y:1188 5 8 47 
79W:804 5 8.5 50 82Y:1189 4.7 7.5 45 
79Y:1110 4.8 8 13 82Y:1190 4.7 8 55 
79Y:1113 5 8 8 82Z:1164 2.2 7 47 
79Y:1114 5 8 14 83W:1087 5 9 60 
79Y:1180 5 9 9 83W:1089 4.7 7.5 48 
79Y:1181 5 9 27 83W:1143 3.8 8 60 
79Y:1182 5 8 32 83W:1144 4.7 7.5 50 
79Y:957 4.2 8 50 83W:1146 4.8 8 45 
79Y:962 4.7 8 45 83W:1149 5 9 48 
80W:1127 5 8 48 83Z:1046 4.6 8 29 
80W:1128 5 8.5 45 83Z:1048 4.3 8 40 
80W:980 5 7 43 832:1076 5 8 28 
80Y:1109 4.5 7 58 832:1162 3 8 37 
80Y:1115 5 8 48 832:1163 2.1 8 40 
80Y:1116 4.6 9 30 832:1165 4 8 39 
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T a b l e  26 c o n t i n u e d  ... 
Line SN-GH90 S T - S P 9 0  YS-EC90 
( 0 - 5 )  ( 0 - 9 )  (%1, 3,4) 
Line SN-GH90 S T - S P 9 0  YS-EC90 
( 0 - 5 )  ( 0 - 9 )  (9a, 3,4) 
80Y:1117 4.8 8 53 83Z:1166 4.7 9 11 
80Y:1120 4.6 7.5 20 832:1167 5 8 27 
80Y:1121 4.8 8 44 832:1173 4.6 8 58 
80Y:1122 4.8 8 40 832:1174 4.8 8 29 
80Y:1177 5 8 53 832:1175 4.7 8 58 
80Y:1178 5 8 30 83Z:1176 4.1 6.5 35 
80Y:1179 4.7 9 35 84W:1102 4.8 7 40 
80Y:1183 5 8 42 84W:1135 4.2 6 48 
80Y:1184 4.8 8.5 45 84W:1147 4.8 7.5 55 
80Y:1191 4.6 8 63 84Z:1150 5 8 32 
80Z:929 3.6 7 48 84Z:1151 4.8 7.5 55 
81W:1085 5 8 28 84Z:1153 * 8 60 
81W:1092 4.6 8 45 84Z:1154 5 8.5 18 
81W:1105 3.7 7 44 84Z:1155 5 7.5 48 
81W:1129 4.7 8.5 55 84Z:1156 4.3 8 6 
81W:1130 5 9 42 842:1157 4.1 8.5 40 
81W:1133 5 7.5 63 84Z:1158 4.8 6.5 43 
81W:1136 5 6.5 20 84Z:1159 5 8 32 
81W:1137 5 8 50 84Z:1160 5 7 19 
81W:1138 5 8 40 842:1161 3.7 8 55 
81W:1139 5 8 40 84Z:1169 5 7 * 
81W:1140 5 8 28 84Z:1170 3.7 6 17 
81W:1141 5 9 68 84Z:1171 4.3 8 32 
81W:1142 4.6 9 18 84Z:1172 4.7 8 40 
81W:1145 4.2 7 55 IW :1103 3 8 20 
81W:1148 5 8.5 8 RAC520-1:1152 4.8 8 48 
RAC529:911 3.2 8 53 
RAC539:1061 3.5 8 14 
RAC594:1192 5 8 14 
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K. U n u s u a l  D i s e a s e  Occurence 
L e a f  r u s t  ( P u c c i n i A  x e c o n d i t A )  o f  wheat 
L e a f  r u s t  h a s  o c c u r r e d  i n  W e s t e r n  A u s t r a l i a ,  p e r h a p s  f o r  t h e  f i r s t  t i m e  in 
o v e r  1 0  y e a r s .  A l a t e  w h e a t  l e a f  r u s t  e p i d e m i c  d e v e l o p e d  a l o n g  t h e  south 
c o a s t  b e t w e e n  E s p e r a n c e  a n d  Mt B a r k e r .  I t  w a s  f i r s t  a p p a r e n t  a t  t r a c e  levels 
o n  e a r l y - s o w n  c r o p s  i n  S e p t e m b e r  a r o u n d  E s p e r a n c e .  B e c a u s e  r a i n f a l l  w a s  below 
a v e r a g e  i n  many a r e a s  u n t i l  O c t o b e r ,  t h e  r u s t  d i d  n o t  i n c r e a s e  u n t i l  l a t e  in 
t h e  s e a s o n .  I t  r e a c h e d  y i e l d - d a m a g i n g  l e v e l s  i n  s o m e  l a t e r  s o w n  c r o p s  with 
s e v e r e  e p i d e m i c s  o b s e r v e d  i n  t h e  E s p e r a n c e  a n d  J e r r a m u n g u p  d i s t r i c t s .  The 
r u s t  s t r a i n  i s  n e w  t o  W e s t e r n  A u s t r a l i a .  I t s  mode o f  e n t r y  i s  unknown b u t  is 
l i k e l y  t o  h a v e  b e e n  b y  w i n d  f r o m  S o u t h  A u s t r a l i a  a n d  i t s  appearance 
r e l a t i v e l y  e a r l y  i n  1 9 9 0  s u g g e s t s  i t  r e a c h e d  W e s t e r n  A u s t r a l i a  i n  1 9 8 9 .  It 
a p p a r e n t l y  r e m a i n e d  u n d e t e c t e d ,  s u r v i v i n g  t h r o u g h  a summer w i t h  favourable 
rains. 
T h e  o c c u r e n c e  o f  t h i s  n e w  w h e a t  l e a f  r u s t  s t r a i n  i s  i m p o r t a n t  b o t h  i n  i t s  own 
r i g h t  a n d  a s  a d e m o n s t r a t i o n  o f  how t h e  i n t r o d u c t i o n  o f  a n e w  d a m a g i n g  rust 
s t r a i n  c a n  o c c u r .  T h e  l a r g e  amount  o f  l e a f  r u s t  t h a t  d e v e l o p e d  l a s t  year 
m e a n s  t h a t  t h i s  r u s t  may b e  a b l e  t o  o v e r  summer i n  s u f f i c i e n t  q u a n t i t y  to 
c h a l l e n g e  c r o p s  a g a i n  i n  1991. 
S t r a i n  i d e n t i f i c a t i o n  w a s  u n d e r t a k e n  a t  t h e  U n i v e r s i t y  o f  S y d n e y ,  Plant 
B r e e d i n g  I n s t i t u t e ,  C o b b i t t y .  T h e  s t r a i n  1 0 4 - 1 ,  2 ,  3 ,  6 ,  7 ,  1 1  w a s  almost 
e x c l u s i v e l y  p r e d o m i n a n t .  E x p e r i e n c e  i n  e a s t e r n  A u s t r a l i a  i s  t h a t  t h i s  rust 
s t r a i n  i s  n o t  o n l y  m o r e  v i r u l e n t  ( a b l e  t o  a t t a c k  m o r e  v a r i e t i e s )  b u t  a l s o  more 
a g g r e s s i v e  ( a b l e  t o  a t t a c k  v a r i e t i e s  m o r e  s e v e r e l y )  t h a n  p r e v i o u s  s t r a i n s  of 
l e a f  r u s t .  I t  i s  now t h e  m o s t  common r u s t  o n  w h e a t  t h r o u g h o u t  A u s t r a l i a .  Of 
c u l t i v a r s  g r o w n  i n  W e s t e r n  A u s t r a l i a  o n l y  M i l l e w a  a n d  E g r e t  h a v e  r e s i s t a n c e  to 
t h i s  s t r a i n  a l t h o u g h  A r o o n a  a n d  S p e a r  d o  n o t  a p p e a r  t o  b e  f u l l y  susceptible. 
M o s t  r e c e n t  r e s u l t s  ( c o u r t e s y  o f  Dr R. P a r k ,  C o b b i t t y )  i n d i c a t e  a n o t h e r  strain 
i s  a l s o  p r e s e n t .  T h i s  s t r a i n  i s  v i r u l e n t  o n  d i f f e r e n t i a l  5 ( i . e .  1 0 4 - 1 ,  2 ,  3, 
5 ,  6 ,  7 ,  1 1 )  w h i c h  p o s s e s s e s  g e n e s  Lr  3KA a n d  L r  1 3 ,  p r e s u m a b l y  a m u t a n t  of 
t h e  m a i n  s t r a i n .  T h e  v i r u l e n c e  o f  t h i s  s t r a i n  f o r  L r  1 3  w o u l d  r e n d e r  the 
r e s i s t a n c e  o f  M i l l e w a  a n d  E g r e t  ineffective. 
I n  t h e  p a s t  l e a f  r u s t  h a s  n o t  b e e n  a n  i m p o r t a n t  d i s e a s e ,  p r e s u m a b l y  b e c a u s e  it 
i s  u n a b l e  t o  s u r v i v e  summer c o n d i t i o n s  v e r y  w e l l .  T h e  v e r y  d r y  summer 
( 1 9 9 0 / 9 1 )  o n  t h e  s o u t h  c o a s t  w o u l d  n o t  h a v e  f a v o u r e d  r u s t  survival. 
T h e  a r r i v a l  o f  t h i s  n e w  l e a f  r u s t  s t r a i n  s h o w s  h o w  e a s i l y  a l i e n  s t r a i n s  can 
e s t a b l i s h  i n  W e s t e r n  A u s t r a l i a .  T h e  r u s t  may j u s t  a s  e a s i l y  h a v e  b e e n  stripe 
r u s t ,  w h i c h  w o u l d  h a v e  p r o m p t e d  a n  u r g e n t  a n d  m a j o r  r e v i e w  o f  w h e a t  cropping 
i n  W e s t e r n  A u s t r a l i a .  T h o u g h  i n t r o d u c t i o n s  o f  t h i s  k i n d  a r e  r a r e ,  i t  i s  clear 
t h a t  t h e y  a r e  u n s t o p p a b l e  b e c a u s e  d e t e c t i o n  d o e s  n o t  o c c u r  u n t i l  t h e r e  is 
r e l a t i v e l y  w i d e s p r e a d  dissemination. 
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